


VOLUMES 1-3 


Included in this issue is a cumulative index for Volumes 1 to 3 of Reactor Core 
Materials. Future indexes for this quarterly will be prepared annually and will 


appear in the final (Number 4) issue. 


In this index the bold numbers denote vol- 


umes, the numbers in parentheses denote issues, and the other numbers denote 


pages. 
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Actinium-beryllium alloys, preparation, 3(3), 31 
Alkali halides, effects of pressure on ionic conduc- 
tivity, 3(2), 36 
radiation effects, 1(3), 43; 3(2), 27 
Alkali metal—alkali metal halide systems, phase 
diagrams, 3(2), 24 
Alloys 
See also Metals and specific alloys 
corrosion resistance to NaK, 1(3), 37 
diffusion, 2(4), 33 
oxidation, 3(2), 35 
pressure bonding, 1(4), 41 
radiation effects, 3(3), 1; 3(4), 38 
Alloys (refractory), bibliography, 2(3), 45 
Alnico, graphite diffusion, 1(3), 24 
Alumel, corrosion, 1(2), 30 
Aluminum, cladding interdiffusion, 1(1), 28 
corrosion by jet impingement, 2(2), 27-8 
corrosion in, H,O, I(1), 32, 34; 2(3), 28; 3(3), 38 
Na, 1(3), 37 
organic coolant, 3(1), 35 
polyphenyl, 3(2), 23 
steam, 1I(1), 32 
corrosion inhibition, 1(1), 32; 2(1), 30 
corrosion measurement, I(1), 33 
diffusion in Ni, 3(2), 36 
electrical resistivity, 3(3), 41 
electron-beam welding, 2(1), 51 
equilibrium vacancy concentrations, 3(3), 41 
fabrication of, containing Al-coated fueled fibers, 
3(3), 19-20 
He diffusion, 3(3), 44 
He effects on grain growth and recrystallization, 
3(4), 42-3 
H, effects in oxide film on corrosion, 3(3), 21-2 


injection casting, 2(2), 54 
mechanical properties, 3(3), 32 
nuclear properties, 3(3), 32 
pressure bonding, I(1), 26 
radiation effects, 3(1), 36-7 
radiation-induced, gas formation, 3(3), 42 
He release, 3(4), 40 
void formation, 3(4), 40 
reaction with H,O, 2(1), 33 
reaction with H,O vapor, 3(2), 9 
texture, 3(4), 7 
Aluminum (2S)—beryllium couplings, tensile proper- 
ties, (4), 14 
Aluminum (1100), compatibility with UO, pellets, 
3(3), 17 
corrosion in H,O and D,O, 3(1), 33 
radiation effects on, hardness, 2(3), 33 
mechanical properties, 3(3), 43 
stress relaxation, 2(3), 33 
tensile properties, 2(3), 33 
Aluminum (2024), explosion-forming effects, 
3(3), 56-7 
Aluminum (6061), explosion-forming effects, 
3(3), 56-7 
Aluminum (6063), radiation effects on tensile prop- 
erties, 2(3), 33 
Aluminum (deformed), small-angle X-ray scattering 
studies, 3(2), 26 
Aluminum (irradiated), annealing kinetics, 3(2), 26 
dislocation loops, 2(3), 32 
heating effects, 3(3), 42 
He injected into, 3(3), 42 
vacancy formation, 2(3), 32 
Aluminum (M-257), compatibility with UO, pellets, 
3(3), 17 
Aluminum (mo!ten), reaction with H,O, i(1), 35-6 
Aluminum (SAP 865), radiation effects on mechanical 
properties, 3(1), 38-9 
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Aluminum (sintered), corrosion, 3(4), 31 
Aluminum (Zircaloy-2-clad), spontaneous ignition in 
steam, 3(2), 23-4 
Aluminum alloy (X-8001), corrosion in H,O, 3(2), 23 
Aluminum alloy extrusions, corrosion, 2(3), 29 
tensile strength, 2(3), 29 
Aluminum alloy fuel rods, coextrusion with Al clad- 
ding, 3(2), 45 
Aluminum alloy—niobium—uranium system, diffusion, 
2(3), 16 
Aluminum alloys, corrosion inhibition, 2(1), 30 
corrosion protection, 2(2), 28 
H, depolarization with Fe and Ni, 3(3), 22 
radiation effects, 2(1), 43; 3(1), 38 
U diffusion, 3(3), 44 
Aluminum alloys (Ni-coated), corrosion protection, 
2(1), 30 
Aluminum-base cores, strengthening with Al-coated 
fuel-bearing Fiberglas, 3(4), 10 
Aluminum bicrystals, grain-boundary migration, 
3(4), 43-4 
Aluminum -—boron carbide dispersions, Cu, Mg, Mn, 
and Ni addition effects on fabricability, 2(3), 25 
description, 1(4), 18 
Aluminum-boron dispersions, properties, 2(4), 17 
Aluminum-boron-manganese dispersion compacts, 
fabrication, 2(3), 25 
Aluminum —boron monocarbide dispersions, neutron- 
absorbing properties, 3(1), 30 
Aluminum bromide (liquid), properties, 3(3), 40 
Aluminum-calcium-magnesium system, ternary 
intermediate phase, 2(4), 32 
Aluminum chloride, properties, 3(3), 40 
Aluminum-chromium alloys, intermetallic structure, 
3(4), 43 
oxidation, 2(4), 22-3 
Aluminum -chromium -cobalt-molybdenum -nickel- 
titanium alloys, B addition effects, 3(2), 40 
heat-treatment effects, 2(3), 35 
melting method effects, 3(2), 40 
Zr addition effects, 3(2), 40 
Aluminum-chromium-iron alloys, (1), 33; 2(2), 29 
See also Hastelloys 
annealing effects on structure, 3(3), 43 
corrosion, 3(3), 39; 3(4), 32 
development for cladding, 3(3), 38 
grain size and oxidation, 3(2), 34 
Mo addition effects, 2(3), 30, 43 
Nb addition effects, 2(3), 30, 43 
oxidation, 2(1), 29-30; 3(1), 33; 3(2), 34 
oxidation resistance, (4), 23; 2(2), 29-30 
strength, 3(3), 45 
transition temperatures, 3(2), 31 
Zr addition effects, 2(3), 30, 43 
Aluminum-chromium -iron-nickel-titanium alloys 
See Inconel X 
Aluminum-chromium-iron-titanium alloys, corrosion 
in H,O, 3(3), 39 
Aluminum-chromium-nickel alloys, oxidation ki- 
netics, 2(2), 29 


Aluminum-chromium-nickel-titanium alloys 
See Inconel 702 
Aluminum-chromium-niobium alloys, oxidation, 
2(1), 28-9; 2(4), 22—3; 3(3), 37 
Aluminum-chromium-niobium-thorium alloys, oxida- 
tion resistance, 1(3), 34 
oxidation weight gain, 1(3), 34 
Aluminum-chromium-niobium-titanium alloys, oxida- 
tion, 2(4), 22-3 
Aluminum-chromium-niobium-titanium -zirconium 
alloys, oxidation, 2(4), 22-3 
Aluminum-chromium-titanium alloys, oxidation, 
2(4), 22-3 
Aluminum -chromium-titanium-zirconium alloys, 
oxidation, 2(4), 22-3 
Aluminum cladding, eddy-current testing, 1(3), 54 
X-ray photometry detection of Al-Si penetrations, 
1(3), 54 
Aluminum-copper alloys, annealing effects on electri- 
cal resistivity, 3(1), 36 
corrosion in H,0, 1(2), 31 
corrosion resistance, 1(3), 34 
radiation effects on resistivity and diffusion, 
2(2), 33; 2(4), 25; 3(1), 36; 3(2), 26—7; 3(4), 37 
radiation-induced cold hardening, 3(2), 26 
Aluminum-copper-iron-nickel alloys, corrosion in 
H,0, 1(2), 31 
Aluminum -copper-magnesium-tin alloys, corrosion 
in H,0, 3(1), 34 
Aluminum -copper-nickel-titanium alloys, corrosion 
in H,O, 1(2), 31 
Aluminum-cored fuel elements, swaging of stainless 
steel and Zircaloy cladding, 3(1), 49 
Aluminum films (Cu-supported), radiation effects, 
3(4), 38-9 
Aluminum foils, radiation effects, 3(4), 39 
Aluminum-iron alloy crystal, anuealing and radiation 
effects on diffusion, 3(3), 41 
Aluminum-iron alloys, corrosion, 1(2), 31; 1(3), 34; 
2(4), 22; 3(3), 39 
development for roll-bonding use, 2(4), 42 
ductility, 2(4), 37 
oxidation, 2({3), 43; 2(4), 22, 37 
radiation effects, 2(4), 25-7; 3(4), 38 
stress-rupture life, 2(4), 37 
tensile properties, 2(4), 37 
thermal-neutron cross sections, 2(3), 43 
Aluminum -iron-nickel alloys, Be addition effects on 
corrosion, 2(3), 28-9 
corrosion, 2(2), 28; 3(4), 31-2 
Ti addition effects on corrosion, 2(3), 28--9; 
3(3), 38 
Zr addition effects on corrosion, 2(3), 28—9; 
3(3), 38 
Aluminum -iron-nickel-titanium alloys, corrosion and 
erosion, 2(4), 20 
Aluminum-iron-nickel-uranium alloy fuel elements, 
bonding using Si powder, 3(1), 49 
corrosion in H,O, 3(2), 4 
roll cladding with Al, 3(i), 48-9 



















Aluminum -iron-niobium alloys, oxidation, 
9; 3(3), 37 
Aluminum-lithium alloys, radiation-induced H?® for- 


2(1), 28- 


mation, 3(3), 42 
radiation-induced He formation, 3(3), 42, 44 
thermal conductivity, 3(4), 42-3 


Aluminum-lithium mixtures, radiation-induced gas 
formation, 3(3), 23 
Aluminum-magnesium alloys, corrosion in Mg(OH), 
inhibited H,O, 2(4), 23 
creep test results, 2(1), 38 
erosion in H,0, 3(2), 23 
radiation effects on tensile properties, 3(2), 27 
Aluminum-magnesium -manganese-zinc alloys, creep 
strength, 3(3), 46 
Aluminum -magnesium -manganese -zirconium al- 
loys, creep and tensile properties, 2(4), 38 
stress-corrosion cracking, 2(4), 23 
Aluminum-magnesium-zinc alloys, tensile properties, 
3(3), 46 
Aluminum-molybdenum -niobium alloys, oxidation, 
3(3), 37 
Aluminum-molybdenum-uranium alloys, as-cast 
properties, 2(4), 2 
mechanical properties, 3(1), 2; 3(3), 3 
metallurgical properties, 3(1), 2; 3(3), 3 
thermal-cycling effects on mechanical properties, 
3(1), 2 
Aluminum-molybdenum -zirconium alloys, aging 
studies, 1(3), 38 
heat-treatment effects on tensile properties, 
1(4), 26 
tensile properties, 1(3), 38; 1(4), 26; 3(1), 53 
transformation temperatures, 2(4), 30 
weldability, 3(1), 53 
Aluminum-nickel alloys, corrosion, 
2(1), 30; 3(4), 31 
intermetallic layer growth, 3(1), 15 


1(2), 31; 1(3), 34; 


Aluminum -nickel diffusion couples, pressure effects, 
1(2), 40 
Aluminum-nickel system, diffusion in pressure bond- 
ing, 1(4), 41 
Aluminum-nickel-uranium alloys, diffusion, 
2(2), 37-9 
ternary eutectic, 3(1), 4; 3(3), 5 
Aluminum-nickel-uranium bond, strength and com- 
pound formation, 1(4), 6 
Aluminum -niobium alloys, existence of NbAI, 
3(3), 43 
Aluminum-niobium-titanium alloys, oxidation, 
3(3), 37 
Aluminum-niobium-zirconium alloys, aging studies, 
1(3), 38 
tensile properties, 1(3), 38 
Aluminum oxide, arc spraying, 3(2), 47 
bend strength of single-crystal whiskers, 
corrosion resistance, 2(1), 32 


1(3), 26 


dissolution in H,O, 3(3), 38 
radiation effects, 


2(4), 11; 3(3), 22; 3(4), 40 
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reaction with PuO,, 3(4), 15 
thermal expansion, 2(1), 23-4 
Aluminum oxide —beryllium oxide, reaction with H,O 
vapor, 3(3), 32 
Aluminum oxide —beryllium system, high-temperature 
properties, 1(2), 22 
Aluminum oxide —boron carbide dispersions, corro- 
sion in H,O, §(3), 32; 2(2), 25 
development, 1(2), 26 
fabrication of irradiation specimens, 
poison loading, 1(3), 31-2 
radiation effects, (3), 31; 2(3), 26 
Aluminum oxide ceramic, radiation effects, 3(1), 19 
Aluminum oxide —dysprosium oxide system, com- 
pounds, 3(4), 28 
Aluminum oxide —plutonium dioxide mixture, reac - 
tions and sintering, 3(3), 21 
Aluminum oxide —uraniurn dioxide dispersions, 
radiation effects, 3(1), 19; 3(3), 22 
Aluminum oxide —uranium dioxide fuel (Zircaloy- 
clad), pressure bonding, 1(2), 40 
Aluminum oxide —uranium dioxide mixtures, density, 
1(2), 15 
fission-gas release, 1(2), 15 
radiation effects, (2), 15 
Aluminum oxide —uranium dioxide pellets, reaction 
with Zircaloy-2, 1(3), 19 
Aluminum oxide—uranium dioxide system, fabrica- 
tion, 3(1), 12 
ultrahigh-pressure studies, 3(3), 18 
Aluminum-plutonium alloy fuel elements, coextrusion 
with Al cladding, 3(3), 54 
swaging of stainless-steel and Zircaloy cladding, 


1(3), 31 


3(1), 49 
Aluminum-plutonium alloys, casting, 1!(2), 9; 
1(4), 39 
cold swaging, 1(4), 8 
corrosion, 2(2), 9; 3(3), 12, 14 
production, (2), 8—9; 1(3), 10 
radiation-induced dimensional changes, 3(4), 9 
roll bonding with Al cladding, 3(3), 15-16 


Aluminum -plutonium alloys (Al-clad), radiation ef- 
fects, (2), 9 
Aluminum-plutonium alloys (Zircaloy-2-clad), 
corrosion in H,O, 3(3), 14 
interreaction, 3(3), 14 
radiation effects, 1(3), 10; 3(3), 14 
Aluminum-plutonium -silicon alloys, radiation ef- 
fects, (2), 9 
Aluminum -plutonium-silicon alloys (Zircaloy-2- 
clad), radiation effects on hardness, 1(3), 10 
Aluminum-plutonium-uranium alloys (Zircaloy-clad), 
bonding evaluation and corrosion in H,O, 2(3), 7 
Aluminum powder alloys, tensile properties, 
3(3), 46 
Aluminum powder —iron oxide powder mixtures, ex- 
plosion compaction, 3(2), 49 
Aluminum powder metallurgy material, welding, 
3(3), 58 


Aluminum-silicon alloys, structure, 3(2), 31 
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Aluminum-silicon spikes, eddy-current detection in 
fuel-slug jackets, 1(3), 54 
Aluminum-silicon-uranium alloys, fabrication, 
1(4), 5 
Aluminum-thorium alloys, casting, 2(1), 11 
constitution, 2(2), 9-10 
eutectics, 2(2), 10 
grain-growth restriction, 2(4), 6 
hot hardness, 2(4), 6 
melting, 2(1), 11 
metallography, 2(4), 6 
precipitation hardening, 3(1), 8 
Aluminum -thorium-uranium-alloys, constitution, 
1(2), 7, 10-11 
Aluminum-thorium-uranium eutectic, containment by 
Ta and Y, 1(4), 25 
Aluminum-tin-uranium alloys, casting, 3(2), 4 
corrosion in H,0, 3(2), 4 
hot hardness, 3(2), 4 
melting, 3(2), 4 
tensile strength, 3(2), 4 
UAI1,-UAl, reaction, 3(2), 4 
Aluminum -tin-zirconium alloys, tensile properties, 
3(1), 53 
weldability, 3(1), 53 
Aluminum-titanium-vanadium alloys, explosion weld- 
ing, 3(4), 55 
Aluminum-uranium alloy cored tubes, coextrusion 
with Al cladding, 2(2), 51, 53 
Aluminum-uranium alloy cores, hot roll bonding with 
Al (1100), 14(3), 50 
roll cladding with 1100 Al and Al-clad 6061 alloy, 
1(3), 50 
Aluminum-uranium alloy extrusion blanks, centrifugal 
casting, 2(1), 8 
Aluminum-uranium alloy fuel elements, fabrication 
yield evaluation, 1(1), 26 
hot pressing in Al alloy cans, 3(2), 46 
Aluminum-uranium alloy powder fuel tubes, coextru- 
sion with Al cladding, 2(3), 51 
Aluminum-uranium alloy rods, coextrusion with Cu 
cladding, 3(2), 45 
Aluminum-uranium alloy shot, production with spin- 
ning disk, 2(1), 8 
rod fabrication from, 2(1), 8 
Aluminum-uranium alloy tubes, coextrusion with 
Zircaloy cladding, 3(2), 45 
Aluminum-uranium alloys, B addition effects, 
1(3), 7; 2(3), 6 
casting, 1§(1), 6—7; 1(2), 6—7; 1(3), 48; 2(2), 7; 
3(1), 48 
cladding, 1(2), 7 
coextrusion, 1(2), 7 
composition, 1I(1), 7 
corrosion, I(1), 7; 1(3), 7; 3(2), 4 
deformation in textures, 2(2), 6; 3(4), 7 
diffusion, (1), 7; 3(4), 43 
dip sampling of melt, 2(1), 7-8 
etching, {(1), 7 
fabrication, 1(3), 7; 1(4), 5-6; 2(2), 48 


fuel loading, 2(1), 7 

Ge addition effects, 2(2), 7 

heat-treatment effects on rollability, 3(1), 4 

hot hardness, 3(2), 4 

ignition in air and O,, 2(4), 9 

intermetallic layer growth, 3(1), 15 

Li addition effects, 2(3), 6 

liquidus temperatures, 1(4), 6 

Mg addition effects on fabricability, 2(2), 7 

microstructure, 3(2), 4 

Pb addition effects on structure, 

Pd addition effects, 2(2), 7 

physical properties, 1(3), 7 

preparation, (3), 8; 2(4), 4 

pressure effects on interdiffusion, 2(3), 16 

production, 2(1), 7-8 : 

Pt addition effects on structure, 

radiation effects, 1(3), 7 

reaction with H,O vapor, 3(2), 9 

segregation, 2(1), 7; 2(2), 47 

shot production on spinning disk, 1(4), 39; 2(2), 48 

Si addition effects, (2), 7; 1(3), 7; 1(4), 6; 2(2), 7; 
2(3), 6-7 

Sn addition effects, (3), 7; 1 (4), 6; 2(3), 7; 2(4), 
3—4; 3(1), 4; 3(3), 5; 3(4), 7 

tensile strength, 3(2), 4 

Ti addition effects on UAl, formation, 1(3), 7 

UAI,-UAI, transformation kinetics, 3(1), 4 

UA1,-UAI, transformation suppression with Si, Sn, 
or Zr, 3(2), 4 

Zr addition effects, 1(3), 7; 2(2), 7; 2(3), 7; 2(4), 
3—4; 3(1), 4; 3(3), 5; 3(4), 7 


1(4), 6 


1(4), 6 


Aluminum-—uranium aluminide diffusion couples, UAI, 
growth kinetics, 3(1), 15 
Aluminum -—uranium carbide dispersions, chemical 
reactions, i(1), 15; 3(2), 5 
Aluminum ~—uranium dicarbide dispersion fuel ele- 
ments, corrosion in H,O, 3(2), 5 
fabrication, 3(2), 5 
Aluminum -—uranium dicarbide system, effects of H, 
on UC; stability, 3(2), 6 
Aluminum-uranium diffusion couples, interdiffusion, 
3(1), 13-15 
pressure effects, 1(2), 41 
UA]; growth, 3(1), 13-15 
Aluminum -—uranium dioxide dispersions, chemical 
reactions, 1#(1), 15; 2(3), 11 
fabrication, 1I(1), 15 
swelling, 2(3), 11 
Aluminum —uranium dioxide joints, thermal contact 
conductance, 2(1), 13—14 
Aluminum —uranium dioxide mixture films, radiation- 
induced UO, redistribution, 3(2), 8 
Aluminum-uranium dispersions, coextrusion with Al 
cladding, 1(3), 52 
Aluminum-uranium hollow extrusion billets, centrifu- 
gal casting, 2(3), 7 


Aluminum —uranium oxide dispersion fuel elements 
(Al-canned), fabrication, 3(4), 51 













Aluminum — uranium oxide dispersions, chemicai 
reactions, 2(2), 11 
development, 1(2), 12—13; 1(3), 14 
growth characteristics, 1(2), 13 
Aluminum-uranium-zirconium alloys, as-cast prop- 
erties, 2(4), 2 
casting, 3(2), 4 
corrosion in H,O, 1(4), 2—3; 3(2), 4 
diffusion, 2(2), 37 
hot hardness, 3(2), 4 
melting, 3(2), 4 
tensile strength, 3(2), 4 
thermal-cycling effects on dimensional stability, 
3(3), 3 
UAI,-UAl, reaction, 3(2), 4 
Aluminum-vanadium alloys, constitution, 2(2), 37 
Antimony-uranium alloys, constitution, 3(1), 5 
Arc melting, crucible cooling with air, 1(1), 25 
studies, I(1), 25 
Argon, properties, 3(3), 40 
Army Package Power Reactor, control-rod specifica - 
tions, I(1), 23 
fuel-element fabrication specifications, 1(1), 14 


Barium-hydrogen system, constitution, 3(4), 26 
Barium uranate, preparation, thermal stability, 
melting point, and reactions with air and He, 
2(4), 9 
Beryllium, adhesive bonding, 3(2), 13-14 
air spectrographic analysis for, 3(3), 31 
allotrope, (3), 25 
alloying effects on mechanical and physical prop- 
erties, 3(4), 21 
annealing effects, 3(4), 22 
applications, 1(3), 26; 2(1), 23; 3(3), 29 
basal-plane research, 1(3), 24—6 
behavior in HNO,-Pu solution of porous, 3(3), 31 
bibliographies, 3(3), 29; 3(4), 23 
bolt fabrication, 3(3), 30 
braze welding, 3(1), 23 
brazing, 3(2), 13-14, 47; 3(3), 30; 3(4), 20, 55-6 
brittleness, 1(1), 19; 3(3), 30; 3(4), 19 
casting, 2(2), 20; 3(4), 19 
coating with Al, 3(3), 29 
compatibility with reactor materials, 2(2), 22; 





2(4), 15 

corrosion, t(1), 20—1; 1(2), 22; 3(2), 15; 3(2), 24; 
3(4), 35 

Cr addition effects on tensile properties, (3), 
24-5 


crack propagation, 3(2), 14 

Cu addition effects on tensile properties, 1(3), 
24-5 

density of centrifugally cast, 2(2), 20 

determination, 2(2), 22 

diffusion bonding, 3(2), 14; 3(3), 30; 3(4), 20, 

55-6 
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dislocations, 3(4), 22 
drawing, 3(1), 23; 3(3), 29-30 
ductility, (2), 20; 3(2), 14; 3(3), 31; 3(4), 20 
elastic constants, 2(4), 15; 3(4), 21 
electron-beam melting, 3(1), 22; 3(4), 19-20 
electron-beam welding, 3(4), 20 
electronic structure, 3(3), 31 
electroplated coating, 3(4), 22 
electrorefining, 3(4), 19 
evaporation, 3(3), 31-2 
explosion welding, 3(4), 55 
extrusion, 3(2), 13; 3(3), 29; 3(4), 20 
extrusion cladding, 3(2), 14 
fabrication, (3), 26; 2(1), 23; 2(2), 22; 3(1), 23; 
3(3), 29; 3(4), 23 
Fe addition effects on tensile properties, 1(3), 
24-5 
fission-gas formation, 3(1), 36—7; 3(3), 32 
fracture, 2(2), 21; 3(3), 31 
fusion welding, 3(1), 23; 3(2), 14; 3(4), 20 
grain size, i(1), 19-20 
hazards, 2(1), 23; 2(3), 23; 3(2), 15; 3(3), 32 
heat capacity, 3(2), 15 
heat effects, (4), 14; 3(4), 22 
high-temperature allotrope, 1(3), 25 
indentation hardness, 3(4), 21 
induction-heating effects, 1(4), 14 
joining, (3), 26; 1(4), 42; 2(4), 15; 3(4), 55-6 
joint strength, 1(1), 20 
lattice parameters, 3(4), 21 
machining, 3(1), 23 
melting, 3(1), 22; 3(2), 41; 3(4), 19-20 
metallurgy, 3(2), 14; 3(4), 22-3 
moderator applications, 1(3), 26 
Ni addition effects on tensile properties, 1(3), 
24-5 
O, determination in, 2(3), 23 
O, source in, 3(3), 31-2 
oxide determination, 1(3), 26 
phase.constitution, 1(2), 22 
phase transformation, 1(2), 22; 3(1), 22 
plastic deformation, 3(3), 32 
plating with Au, 3(3), 31 
preparation, 2(1), 23; 3(2), 14 
processing, 3(3), 32 
production, (2), 20—1; 1(3), 24—5; 2(1), 23; 
2(2), 21; 2(3), 22—3; 3(4), 21 
properties, 2(1), 23; 3(3), 29; 3(4), 23 
bend, 3(2), 14 
chemical, 3(3), 32 
high-temperature, 3(4), 21 
mechanical, 2(2), 20; 2(4), 15; 3(3), 32 
nuclear, 3(3), 32 
physical, 3(3), 32 
stress-rupture, 3(4), 21-2 
tensile, 1(3), 25; 3(2), 14; 3(4), 21 
thermal, 2(3), 23 
radiation effects, (2), 22; 2(1), 43 
radiation-induced gas formation, 2(2), 22; 3(3), 
23, 42 
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Beryllium (Continued) 
radiation-induced swelling, 3(3), 32 
reaction with CO,, 3(3), 32; 3(4), 22 
reactions with elements, 3(3), 29 
roll cladding, 3(2), 14 
solid solubility of Fe and Niin, 3(3), 31 
specific heat, 3(2), 15 
spectrographic analysis of air for, 3(3), 31 
strip and clad composites, 3(1), 22 
structural applications, 1(3), 26; 2(1), 23 
structural development, 1(3), 26 
structural modification effects on mechanical and 
physical properties, 3(4), 21 
structure, 3(2), 14; 3(3), 31 
substructure, 3(4), 22 
surface condition effects, 3(2), 14 
texture, (2), 20-1; 2(2), 21-2 
thermal arrests, 3(4), 22 
thermal! conductivity, 3(2), 15; 3(3), 32 
thermal cycling, 3(1), 22—3; 3(4), 21 
toxicity, 2(1), 23 
upset welding, 3(4), 20 
vacuum melting, 3(4), 19-20 
welding, 2(3), 53; 3(1), 23; 3(2), 14; 3(3), 30, 58; 
3(4), 20, 55 
wire drawing, 3(1), 23 
zone refining, 3(1), 22 
Beryllium (cast), grain size, 3(4), 19 
He injection effects on expansion behavior, 2(1), 
23 
ultrasonic grain refinement, 1(3), 24—5 
Beryllium (clad), fission-gas retention, 3(3), 32 
Beryllium (Cu-jacketed), working, 3(1), 23 
Beryllium (irradiated), annealing effects on density, 
2(2), 22 
behavior of He injected into, 3(3), 42 
heating effects, 3(1), 22; 3(3), 42 
Beryllium (QMV), work hardening, 3(1), 23 
Beryllium (stainless-steel-jacketed), working, 
3(1), 23 . 
Beryllium (structural), applications, 1(3), 26; 
2(1), 23 
development, 1(3), 26; 3(4), 20 
evaluation, 3(4), 20—1 
mechanical properties, 3(4), 21 
Beryllium (wrought), production plant description, 
3(3), 29 
Beryllium alloys, development, 2(3), 22 
ductility, 3(3), 30 
intermetallic compound effects on high-tempera- 
ture strength, 1(1), 20 
thermal arrests, 3(4), 22 
Beryllium alloys (wrought), development, 1(2), 20 
Beryllium amalgam, preparation, 1I(2), 21 
Beryllium—beryllium carbide dispersions, stress- 
rupture properties, 3(4), 22 
Beryllium—beryllium carbide system, high- 
temperature properties, 1(2), 22 
Beryllium-beryllium couplings, tensile properties, 
1(4), 14 


Beryllium—beryllium oxide dispersions, stress- 
rupture properties, 3(4), 22 

Beryllium—beryllium oxide system, thermal expan- 
sion, (2), 22 

Beryllium carbide dispersions, development, 
1(1), 24 

Beryllium carbide—graphite bodies, ceramic coating, 
2(4), 44 

Peryllium-copper alloys, mechanical properties, 
2(3), 22 

Beryllium dispersed-phase alloys, corrosion in H,O, 

3(4), 22 

high-temperature mechanical properties, 3(4), 22 

Beryllium electroplates, production, 3(2), 14 

Beryllium extrusions, mechanical properties, 3(2), 
13 

Beryllium films, preparation, 3(4), 22 

Beryllium fuel capsule end closures, fabrication, 
2(3), 22 

Beryllium ingots, casting, electron bombardment, and 
melting, 2(2), 20 

Beryllium-iron alloys, solid solubility of Fe, 2(2), 
21 


Beryllium —iron oxide systems, high-temperature 
properties, (2), 22 
Beryllium-magnesium alloys, preparation, 2(1), 23 
Beryllium monocrystals, plastic properties, 3(3), 31 
Beryllium-nickel alloys, high-temperature phase, 
3(3), 31 
mechanical properties, 2(3), 22 
phase diagram, 3(3), 31 
phase transformation, 1(2), 22 
radiation effects on electrical resistivity, 
3(2), 26—7 
solid solubility of Ni, 2(2), 21 
X-ray diffraction, 1(3), 25 
Beryllium-niobium alloys, preparation and proper- 
ties, 3(1), 23 
Beryllium ores, review, 3(4), 22-3 
Beryllium oxide, bend strength of single-crystal 
whiskers, 1(3), 26 
compatibility with ceramic fuels, 1I(1), 21 
corrosion, 1(3), 37; 2(1), 32; 3(1), 23; 3(3), 32 
crystal-growth inhibition, 2(1), 24 
Beryllium oxide, fabrication, 2(2), 22 
mechanical properties, 3(3), 32 
nuclear properties, 3(3), 32 
radiation effects on thermal conductivity, 3(2), 15 
review, 3(4), 22—3 
self-diffusion coefficient, 1(3), 26 
tensile creep, 2(3), 23 
thermal conductivity, (4), 15; 3(2), 15 
thermal expansion, 2(1), 23—4 
Beryllium oxide ceramics, corrosion in liquid Na, 
1(4), 15 


grain growth, 2(3), 23 
Beryllium oxide—thorium dioxide—uranium dioxide 


system, fusion behavior and grain growth, 
2(3), 23 




























Beryllium oxide—vuranium dioxide bodies (sintered), 
structural integrity, 3(4), 12 

Beryllium oxide—uranium dioxide pellets, radiation 
effects, 3(4), 12 : 

Beryllium oxide—uranium dioxide — zirconium dioxide 
dispersions, properties, 3(1), 11—12 

Beryllium oxide—Vycor dispersions, radiation 
effects, (1), 23 

Beryllium-plutonium alloys, preparation, 1(4), 7; 
3(3), 31 

Beryllium powders, hot pressing, 3(4), 20 
metallurgy review, 3(4), 22—3 
preparation, 1(2), 21-2 
sintering, 2(2), 21 

Beryllium rods, fabrication from Be powder, 3(2), 
13 


Beryllium sheet, cracking, 2(4), 14—15 
ductility, 2(3), 22; 2(4), 14-15 
mechanical properties, 3(2), 14—15; 3(3), 29 
production, 3(2), 13 
texture, 3(3), 30-1 
true stress—plastic strain relation, 3(3), 31 
Beryllium — silicon dioxide system, high-temperature 
properties, 1(2), 22 
Beryllium-siiver alloys, BeO addition effects on 
strength, 3(1), 22 
casting, 3(4), 19-20 
cold rolling, 3(3), 30 
ductility, 3(1), 22 
mechanical properties, 2(3), 22 
rolling, 3(4), 20 
Beryllium-sodium system, reactions, 2(4), 15 
Beryllium —stainless steel (type 316) couplings, 
tensile properties, 1(4), 14 
Beryllium —thorium beryllide dispersions, fabrica- 
tion, 1(3), 52 
Beryllium-thorium-uranium fuel elements (Be- 
sheathed), fabrication, 1(3), 26 
Beryllium-tin alloys, mechanical properties, 2(3), 
22 
Beryllium tubing, burst testing, 3(4), 22 
capsule material use, 3(4), 20 
inclusions, 3(3), 30 
Beryllium-uranium alloys, preparation, 3(3), 31 
Beryllium—uranium beryllide dispersions, fabrica- 
tion, (3), 52 
Beryllium-yttrium alloys, constitution, 3(1), 42 
preparation, 3(1), 23 
properties, 3(1), 23 
Beryllium-Zircaloy-B alloys (molten), reaction with 
H,O, (1), 35 
Beryllium-zirconium alloys, preparation and prop- 
erties, 3(1), 23 
Binary alloys, constitutional diagrams, 3(4), 2 
Bismuth, reactions with metals and liquid metals, 
2(4), 22 
Bismuth-lead alloys, specific heat, 3(2), 15 
Bismuth-lead-thorium alloys, constitution, 2(1), 11 
Bismuth-thorium breeder blanket, corrosion, 
2(1), 30 
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Bismuth-uranium alloys, constitution, 
corrosion of Ta, 2(4), 22 


3(1), 5 


Bismuth-uranium alloys (molten), containment by Nb 
and Y, 1(4), 25 
corrosion of Cr-Mo steel, 2(2), 31 


Bismuth-uranium fuels (molten), corrosion, 2(1), 
30; 2(3), 31-2 
Bonding 
See Diffusion, Pressure bonding, and specific 
metals and alloys 


Boral 
See Aluminum-— boron carbide dispersions 
Borides, compatibility with UO,, 3(4), 12 
properties, 3/3), 47 
utilization as control materials, 3(3), 35 
Borides (refractory), thermodynamic properties, 
3(4), 28-9 
Boron, chemistry, 2(3), 25 
corrosion in H,O, 1(2), 26 
diffusion in Mo, Nb, Ta, Ti, W, and Zr, 2(2), 37 
neutron-absorbing properties, 3(1), 30 
physical properties, 2(4), 17 
purity of commercial, 2(4), 17 
radiation-induced gas formation in materials con- 
taining, 3(3), 23 
radiation-induced He release, 3(3), 35 
reactor-control applications, 3(2), 19 
Boron (dispersed), radiation effects, 1(2), 26 
Boron alloy— stainless steel dispersions, fabrication, 
2(2), 26 
Boron carbide, bonding, 2(4), 17 
compatibility with stainless steel, 3(2), 19 
corrosion, (2), 26; (3), 32; 2(1), 32; 2(2), 25-6 
irradiated specimen fabrication, 1(3), 31 
neutron absorption, 3(1), 30 
physical properties, 2(4), 17 
radiation effects, 1(2), 26 
radiation-induced He release, 3(3), 35 
solubility in H,O, 1(3), 32 
Zircaloy-2 cladding by Cu diffusion bonding, 
2(2), 25 
Boron carbide burnable-poison plates, development, 
3(3), 35 
Boron carbide cermets, fabrication, 1(3), 32 


Boron carbide control rods (Zircaloy-clad), develop- 
ment, 1(2), 25-6 
Boron carbide —copper dispersions, neutron absorp- 
tion, 3(1), 30 
roll bonding with stainless steel, 2(4), 17 
Boron carbide —copper dispersions (stainless-steel- 
clad), fabrication, 2(4), 17; 3(1), 29 
Boron carbide —silver dispersions, compact produc - 
tion, 2(1), 27 
density, 2(1), 27 
roll cladding with stainless steel (304), 1(4), 40 
Boron carbide sintered pellets (Zircaloy-clad), 
preparation, 2(3), 26 
Boron carbide —stainless steel dispersions, fabrica- 
tion, 2(2), 26 
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Beron carbide — Zircaloy dispersions, development, 
2(4), 17 
extrusion, 2(3), 25 
homogeneity, 2(3), 25 
radiation effects, 2(3), 26—7 
waterlogging effects, 3(1), 29 


Boron carbide—Zircaloy dispersions (clad), salt bath 
testing, 2(3), 25-6 

Boron carbide —Zircaloy dispersions (irradiated), 
annealing effects, 2(3), 26; 2(4), 17-18 

Boron carbide — Zircaloy-2 cermet core strip, co- 
extrusion with Zircaloy-2 cladding, 2(2), 53 

Boron carbide — Zircaloy-2 dispersions, applications, 

(3), 31 

coextrusion, 2(3), 51-2 
radiation effects on corrosion, 2(2), 25; 2(4), 17 

Boron carbide —zirconium boride dispersions, radia- 
tion effects, 2(3), 26 

Boron-chromium compacts, B sintering losses, 
3(2), 19 

Boron-chromium-nickel-silicon alloys, corrosion by 
Na, 3(3),40 — 


Boron— chromium oxide compacts, B sintering losses, 


3(2), 19 


Boron compounds, chemistry, 2(3), 25 
purity of commercial, 2(4), 17 
solubility in H,O, 1(3), 32 
Boron control rods, development, 1(2), 26 
Boron-iron alloys, development, 2(1), 26 
phase diagram, 2(4), 17 
radiation effects on electrical resistance, 3(1), 28 
Boron-iron alloys (irradiated), annealing effects on 
electrical resistance, 3(1), 28 
Boron-iron compacts, B sintering losses, 3(2), 19 
Boron-iron dispersions, development, 2(1), 26 
fabrication specifications, 1(1), 23 
Boron-iron dispersions (austenitic stainless-steel- 
clad), design, fabrication, and radiation effects, 
3(1), 30 
Boron-iron dispersions (Zircaloy-2-clad), fabrica- 
tion, 2(2), 25 
Boron-nickel cermets, fabrication, 2(4), 17 
Boron-nickel compacts, B sintering losses, 3(2), 19 
Boron—nickel oxide compacts, B sintering losses, 
3(2), 19 
Boron-nickel-silicon alloys, corrosicn in Na, 
3(3), 40 
Boron nitride, compatibility with stainless steel, 
3(2), 19 
corrosion resistance to Li, Na, and Pb, 2(1), 32 
Boron nitride —stainless steel dispersions, fabrica- 
tion, 2(2), 26 
Boron oxide glass—titanium dispersions, development 
for reactor poison, 2(1), 27 
Boron-silicon compacts, B sintering losses, 3(2), 19 


Boron-— silicon dioxide compacts, B sintering losses, 
3(2), 19 


Boron- stainless steel alloys, development, 2(1), 26 
radiation effects, 1(2), 25; 2(1), 26; 2(3), 26; 
3(1), 28 


Boron- stainless steel alloys (irradiated), annealing 
effects on electrical resistance, 3(1), 28 
Boron-— stainless steel dispersions, development, 
2(1), 26 
radiation effects, (3), 31 


Boron- stainless steel dispersions (stainless-steel- 
clad), development, 2(4), 17 

Boron-— stainless steel dispersions (Zircaloy-2-clad), 
fabrication, 2(2), 25 


Boron-— stainless steel powder dispersions, radiation 
effects, (1), 23 

Boron-— stainless steel—uranium dioxide dispersion 
fuel plates, B loss control, 3(2), 19 

Boron-tantalum alloys, phase diagram, 3(4), 29 


Boron-titanium-base dispersions (Zircaloy-2-clad), 
properties and radiation effects, 3(2), 19 
Boron-titanium dispersions, description, 1(4), 18 
extrusion, 3(2), 19 
fabrication, 3(2), 19 
impact properties, 3(2), 19 
radiation effects, 2(4), 17; 3(2), 19 
radiation-induced internal cracking, 3(2), 19 
tensile properties, 3(2), 19 
Boron-uranium-Zircaloy alloys, radiation effects on 
dimensions, 2(3), 8 
Boron-— uranium — Zircaloy-3 alloys (irradiated), 
annealing effects on swelling and resistivity, 
2(3), 8 


Boron-uranium-zirconium alloys, production, 
1(3), 9 
radiation effects, 1(3), 9; 2(3), 8; 2(4), 4—5 
Boron-uranium-zirconium alloys (irradiated), an- 
nealing effects on swelling, 2(4), 4 
Boron-uranium-zirconium alloys (Zircaloy-3-clad), 
radiation effects, 1(2), 7—8 
Boron-Zircaloy dispersions, radiation effects, 
2(4), 17 
Boron— Zircaloy-2 alloys, radiation effects, 1(1), 23 
Boron-zirconium alloys, phase diagram, 2(4), 17 
radiation effects, 2(2), 15; 3(1), 28 
Boron-zirconium alloys (irradiated), annealing ef- 
fects on electrical resistance, 3(1), 28 
Boron-zirconium dispersions, radiation effects, 
1(1), 23; 1(3), 31 
Boron-zirconium dispersions (irradiated), annealing 
effects, 2(2), 26 
Brass, metallographic effects of explosion shock, 
3(2), 49 
radiation effects on electrical resistivity, 3(4), 37 
radiation-induced diffusion in, 2(2), 32 
Brazing 





See also specific metals and alloys 
alloys, 3(3), 40, 58 














Brazing (Continued) 
bibliography, 3(4), 55 
for high-temperature service, 3(3), 58 
Burnable-poison dispersions, fabrication, 2(2), 25 


Cc 


Cadmium, neutron absorption, 3(1), 30 
reactor-control applications, 3(2), 19 
Cadmium fluoride, neutron absorption, 3(1), 30 


Cadmium fluoride —nickel dispersions, neutron ab- 
sorption, 3(1), 30 

Cadmium -indium-silver alloy control rods, diffusion 
bonding to Ni electroplates, 3(2), 46—7 


Cadmium-indium-silver alloys, corrosion, 1(2), 24; 
1(3), 29; 1(4), 18; 2(3), 25; 3(4), 34 
corrosion protection by plating, 2(1), 26 
creep, (2), 24; 1(3), 29—31; 1(4), 18; 2(1), 26 
development, 2(3), 25 
joining to Ti and Zircaloy-2, 1(3), 31 
properties, 3(2), 21 
creep, 1(4), 18 
mechanical, 1(2), 24—5 
physical, 1(1), 23 
tensile, 1(3), 30 
radiation effects, 1(1), 23; 1(2), 24; 1(3), 31; 
1(4), 18; 3(4), 34 
wear factors against Zircaloy-2, 1(3), 31 
welding to Zircaloy-2, 2(2), 25 
yield strength, (3), 29—31; 2(1), 26 
Cadmium -indium-silver alloys (Ni-plated), corrosion 
in H,0O, 3(4), 34 
Cadmium-indium-silver-tin alloys, corrosion in H,O, 
1(3), 29 
solid-solution hardening, 1(3), 30 
tensile properties, 1(3), 30 
yield strength, 1(2), 25 
Cadmium-iridium-silver alloys, yield strength, 
1(2), 25 
Cadmium-iridium-silver-tin alloys, yield strength, 
1(2), 25 
Calcium boride, radiation effects, 1(2), 26 
Calcium fluoride, radiation damage, 2(4), 11 
Calcium fluoride—calcium uranate ceramic, radiation 
effects, 3(1), 19 
Calcium fluoride ceramics, radiation effects, 
3(1), 19 
Calcium fluoride —strontium fluoride ceramic, radia- 
tion effects, 3(1), 19 
Calcium fluoride—strontium fluoride system, radia- 
tion damage, 2(4), 11 
Calcium hydride, compatibility with metallic cladding 
materials, I(1), 21 
thermal conductivity, 1(1), 21 
Calcium oxide, radiation effects on crystal proper- 
ties, 3(3), 22 
Calcium oxide —uranium dioxide ceramics, radiation 
effects, 3(1), 19 
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Calcium oxide —uranium dioxide — zirconium dioxide 
ceramics, properties, 3(1), 11 
Calcium oxide—uranium dioxide— zirconium dioxide 
system, fabrication, 3(1), 12 
Calcium oxide —zirconium oxide mixtures, radiation- 
induced amorphism, 3(3), 22 
Calcium uranate, preparation and properties, 2(4), 9 
Carbides, compatibility with UO,, 3(4), 12 
properties, 3(3), 47 
Carbon, diffusion in Mo, Nb, Ta, Ti, W, and Zr, 
2(2), 37 
solubility in Na, 1(2), 30 
Carbon-chromium-uranium system, structure of 
UCrC,, 3(2), 6 
Carbon films, deposition, 3(2), 47 
radiation effects, 3(4), 39 
Carbon-hydrogen-thorium system, ternary com- 
pounds, 3(4), 9 
Carbon-molybdenum -titanium-zirconium alloys, 
recrystallization and rupture stress, 2(4), 41 
Carbon-molybdenum-uranium system, compound 
formation, 1(3), 19 
UMoC, structure, 3(2), 6 
Carbon-niobium-uranium alloys, carbide formation, 
1(4), 3 
Carbon-nitrogen-uranium system, compound forma- 
tion, (3), 19 
constitution, 2(1), 14 
structure, (3), 19 
thermal stability, (2), 16 
Carbon-plutonium system, phase diagrams, 3(3), 8, 
11, 21 
Carbon-tantalum-uranium system, UTa,C,, 3(3), 20 
Carbon-thorium system, constitution, 2(1), 11 
Carbon-thorium-uranium system, stability and struc - 
ture, 2(1), 14-15 
Carbon-tungsten-uranium system, compound forma- 
tion, (3), 19 
UWC, structure, 3(2), 6 
Carbon-uranium system, bibliography, 3(3), 20 
chemical reactions, 3(3), 20 
compounds, 3(3), 20 
constitution, 2(4), 2 
diifusion, 2(3), 17 
H, behavior in, 2(4), 2 
literature reviews, 3(2), 6; 3(3), 20 
phase diagrams, 3(3), 20 
physical properties, 3(4), 13-14 
Carpenter-20, development for cladding, 3(3), 38 
Carpenter-20 Cb, corrosion, 1(3), 34 
Carpenter-20 Nb, oxidation, 2(4), 23 
Ceramic coatings 
See also Coatings 
State of the art, 2(1), 50 
Ceramics 
See also specific ceramics 
cladding by pressure bonding, 2(4), 42; 3(1), 50; 
3(2), 44 
coextrusion with stainless-steel cladding, 2(3), 51 
corrosion, 1(3), 37; 2(1), 32; 3(4), 35-6 
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Ceramics (Continued) 
densification, 2(4), 42; 3(1), 50; 3(2), 44 
electrophoretic coating with, 1(1), 29 
fission-gas release, 1I(1), 13 
radiation effects, 3(4), 40 


Ceramics (irradiated), microstructure studies, 
2(2), 14 
X-ray diffraction techniques, 
Cerium, hydridation, 2(2), 23 
Cerium alloy hydrides, mechanical properties, 
2(4), 15 


Cerium alloys, hydridation, 2(4), 15 

Cerium-cobalt-plutonium alloys, eutectic, 
properties, 3(3), 7 

Cerium-copper-plutonium alloys, corrosiveness, 
3(3), 7 

Cerium dioxide—plutonium dioxide system, X-ray 
diffraction studies, 2(3), 15 


Cerium dioxide—uranium dioxide ceramics, sintering, 
1(4), 10 

Cerium dioxide—uranium dioxide pellets, reaction 
with Zircaloy-2, (3), 19 

Cerium hydrides, properties, 3(1), 26 

Cerium-magnesium -zinc-zirconium alloys, tensile 
properties, 3(3), 46 

Cerium -nickel-plutonium alloys, corrosiveness, 
3(3), 7 

Cerium oxide —dysprosium oxide system, constitu- 
tion, 3(4), 28 

Cerium-thorium alloys, constitution, 1(3), 11 

Cermets, cladding by pressure bonding, 2(4), 42; 

3(1), 50; 3(2), 44 

coextrusion with stainless-steel cladding, 
corrosion, 1(3), 37; 3(4), 35-6 
densification, 2(4), 42; 3(1), 50; 3(2), 44 
electrophoretic coating with, 1(1), 29 

Cesium, properties, 3(3), 40 

Chromel, corrosion by Bi, Bi-Pb alloys, and Sn, 
1(2), 30 

Chromium, corrosion, 1(2), 33; 1(3), 35 
diffusion with Nb, 3(4), 44 
ductile-brittle transition, 2(4), 37 
oxidation, 1(1}, 33; 2(4), 23—4; 3(4), 34 
radiation effects on crystal structure, 3(3), 41 
rare-earth addition effects on N, absorption, 

3(2), 34 

scaling in O, andair, 2(4), 24 
Y addition effects on oxidation, 3(1), 34 

Chromium alloys, oxidation, 3(4), 34 


2(2), 14-15 


3(2), 5 


2(3), 51 


Chromium-base alloys, corrosion resistance, 
1(3). 35 


Chromium-base binary alloys, corrosion resistance, 
1(3), 35-6 

Chromium boride, properties, 3(4), 34 

Chromium carbide, corrosion resistance, 


properties, 3(4), 34 
Chromium-cermet dispersions, development, 
2(3), 12 


2(1), 32 


Chromium-cobalt-nickel alloys, oxidation resistance, 
1(4), 22 
Chromium-cobalt-niobium alloys, oxidation, 3(3), 37 
Chromium — europium oxide—iron—nickel dispersions 
(clad with type 304L stainless steel), fabrication, 
3(1), 29-30 
Chromium fluoride, activity coefficients in NaF-ZrF,, 
1(4), 24 
Chromium -germanium-nickel-silicon alloys, corro- 
sion in Na, 3(3), 40 
Chromium-iron alloys, oxidation, 3(4), 32 
radiation effects on crystal structure, 3(3), 41 
rare-earth addition effects, 3(2), 34 
solid solubility of Y in, 3(2), 32 
transition temperatures, 3(2), 31 
Chromium-iron base alloys, oxidation, 3(4), 32 
Chromium-iron, manganese-nickel quadrupole sys- 
tem, phase diagrams and properties, 3(2), 31 
Chromium -iron-molybdenum-nickel alloys 
See Hastelloys and INOR-& 
Chromium-iron-nickel alloys 
See also Inconel and Stainless steel 
corrosion, 1(2), 29; 3(3), 38 
Chromium -iron-nickel-silicon alloys, oxidation, 
3(2), 23 
Chromium-iron-yttrium alloys, constitution, 
32, 34 
corrosion in H,O, 3(3), 39 
grain size, 3(2), 34 
oxidation, 3(2), 34 
welding, 3(2), 48 
Chromium-iron-zirconium alloys, corrosion in 
steam, 3(4), 31 
Chromium-molybdenum alloys, corrosion, 
2(3), 30 
Chromium-molybdenum -nickel alleys, oxidation, 
3(1), 33 
Chromium-molybdenum-uranium alloys, rolling, 
3(4), 5 
Chromium-molybdenum -vanadium alloys, corrosion, 
1(2), 33 
Chromium-nickel alloys, corrosion, 3(4), 32 
oxidation, 1(1), 33; 1(3), 34; 2(2), 29 
reactions with UN and U,Si, in dispersions, 1(4), 9 
Chromium-nickel-niobium alloys, oxidation resist- 
ance, 2(2), 29-30 
Chromium-nickel-phosphorus alloys, corrosion in 
Na, 3(3), 40 
Chromium-nickel-silicon alloys, corrosion in Na, 
3(3), 40 
Chromium-nickel-zirconium alloys, corrosion in 
steam, 3(4), 31 
Chromium-niobium alloys, strength, 3(3), 46 
Chromium-niobium-titanium alloys, corrosion, 
2(4), 21; 3(4), 30 
oxidation, 1(3), 34; 3(3), 37 
tensile ductility, 3(2), 30 
Chromium -niobium-uranium -vanadium-zirconiam 
alloys, corrosion in H,O, 1(4), 2—3 
3(4), 34 


3(2), 


1(2), 33; 


Chromium nitride, properties, 

















Chromium oxide, properties, 3(4), 34 
Chromium-thorium alloys, constitution, 1(2), 11 
Chromium-titanium ternary alloys, oxidation resist- 
ance, 1{(3), 35 
Chromium-tungsten alloys, oxidation, 2(3), 30 
Chromium -tungsten-vanadium alloys, corrosion, 
i(2), 33 
Chromium-uranium alloys, casting, 2(1), 45 
containment by Y, 2(4), 22 
heat-treatment effects on structure, 3/4), 3 
pin-cushion irradiation tests, 2(1), 3—4 
radiation-induced intergranular cracks, 3(2), 7 
rolling, 3(4), 5 
Chromium-uranium alloys (irradiated), alpha-beta 
cycling, 3(2), 7 
Chromium ~—uranium dioxide cermets, pressure 
bonding, 3(4), 50 
Chromium-uranium eutectic alloy (molten), contain- 
ment, 1(3), 48; 1(4), 25 
Chromium-uranium-zirconium alloys, corrosion in 
H,O, 1(4), 2-3 
Chromium-vanadium alloys, constitution, 3(2), 32 
corrosion, 1(2), 33; 1(3), 36 
hardness, 3(2), 32 
Chromium-yttrium alloys, phase diagram, 3(2), 32 
Chromium-zirconium alloys, oxidation, (3), 34 
Cladding 
See also specific materials clad 
coextrusion with fuel elements, 1(1), 27—8 
defects in coextrusion, 1(1), 28 
eddy-current thickness measurement, 1(3), 54 
summary, 3(4), 2 
Coatings 
See also specific coatings 
ceramic, 2(1), 50 
electrodeposited, 1(1), 28-9 
electrophoretic, (1), 29 
Cobalt, content control in stainless steel, 2(3), 39 
Cobalt-base alloy—stainless steel (type 410) (Cr- 
plated) couple, galvanic corrosion, 3(2), 23 
Cobalt-base alloys, chromizing effects on oxidation, 
3(3), 39 
explosion forming, 3(2), 49 
Cobalt-niobium alloys, recrystallization, 2(2), 35,37 
Cobalt-plutonium alloys, phase diagram, 3(3), 7, 9 
Coextrusion 
See also specific materials coextruded 
cladding defects, 1(1), 28; 2(3), 52 
fuel elements with cladding, 1I(1), 27—8 
tandem process, 1(3), 51-2 
Compaction, by explosion, 3(1), 52 
Compounds, radiation-induced displacement cascade, 
3(3), 42 
Control materials, radiation effects, 3(3), 1 
summary, 3(4), 2 
Co:.trol rods 
See also specific materials used in control rods 
liquid metal, 3(2), 24 
Coolant materials, summary, 3(4), 2 
Coolants, properties, 3(3), 40 
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Copper, Al gas plating on, 3(2), 47 

coextrusion with Zr cladding, 2(3), 50 

defect production by cold working, 2(1), 40 

defect production by radiation, 2(1), 40 

diffusion bonding in liquid salts, 2(4), 43 

diffusion of Fe in, 3(2), 36 

diffusion in Zircaloy-2, 3(2), 34—5 

explosion forming, 3(4), 54 

gas-bubble formation, 1(3), 43 

growth in corrosive gas, 3(4), 16 

metallographic effects of explosion shock, 3(2), 
49—50 

pressure bonding with Zr, 2(3), 50 

radiation effects, 1(1), 39; §(2), 33; 1(3), 42—3:;: 

3(1), 37 

crystal structure, 1(3), 42—3; 2(4), 25; 3(3), 41 
electrical resistivity, 2(2), 33; 3(3), 42; 3(4), 37 
internal friction, 3(1), 37; 3(3), 42; 3(4), 37 
mechanical properties, 2(2), 33—4 
stored energy release, 3(1), 35 
X-ray scattering, 3(1), 36 
Young’s modulus, 3(3), 42; 3(4), 37 

radiation-induced gas formation, 2(1), 17; 3(3), 
23, 42 

reaction with H,O, 2(1), 33 

small-angle X-ray scattering studies in deformed, 
3(2), 26 


Copper (Al-coated), radiation effects, 3(4), 38-9 


Copper (irradiated), annealing, 2(1), 40; 3(1), 36; 
3(2), 26; 3(3), 41; 3(4), 37 
behavior of He injected into, 3(3), 42 
dislocation loops and reactions, 3(4), 38 
elastic-modulus measurements on annealing, 
3(1), 36 
flow-stress, temperature dependence, 3(1), 36 
heating effects, 3(3), 42 
recovery, 3(1), 35—6; 3(2), 26; 3(4), 41 
small-angle X-ray scattering studies, 3(2), 25-6 
stored energy, 3(2), 26; 3(4), 37 
vacancy formation, 2(3), 32 
Copper (OFHC), gas-pressure self-bonding, 3(1), 49 
solid-phase pressure bonding, 3(2), 44 
Copper eutectic fuel elements, diffusion bonding, 
2(3), 50 
Copper films (irradiated), stored energy release, 
3(4), 39 
Copper-iron alloys, radiation effects, 1(1), 39 
Copper-molybdenum -zirconium alloys, heat-treatment 
effects, 3(4), 43 
Copper-nickel alloys, corrosion resistance to NaOH, 
1(3), 36 
radiation effects, 3(2), 26—7; 3(4), 38 
Copper plating, measurement by eddy-current tech- 
nique, 1(4), 43 
Copper-plutonium alloys, phase diagram, 3(3), 8, 10 
Copper tubing, coextrusion with Ti cladding, 2(3), 50 
Copper-uranium alloys, ignition in air and O,, 
2(4), 9 
Copper-yttrium alloys, structure, 3(1), 41 
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Copper — Zircaloy-2 alloys, corrosion in H,O and 
steam, 3(1), 32-3 
Corrosion 
See also specific metals and alloys 
experiment equipment, 3(3), 40 
Croloys 
See also Steel 
coating with Mo, 2(1), 50; 2(2), 55 
coating with MoO,, 2(2), 55 
corrosion, 2(3), 29, 31—2; 3(3), 39; 3(4), 35 
radiation effects, 1(1), 39; 1(2), 34;2(1), 43; 2(2), 
35-6 
Crucibles, air cooling, 1I(1), 25 
coating, 2(3), 48; 2(4), 41 
Crystals, collisions in displacement spike, 3(2), 27 
defect effects, 3(2), 35 
dislocation sources, 3(2), 27 
radiation surface effects, 2(4), 10 
radiation-induced dimensional instability, 2(4), 25 
radiation-induced lattice displacement, 3(4), 40 
radiation lattice damage detection, 2(4), 25 
small-angle X-ray scattering studies, 3(2), 25—6 
Cutting, by explosion, 3(2), 49 
Cylinders, nondestructive testing, 1(2), 42 


D 


Deuterium oxide, separation from H,O, 3(4), 1 
Diamond, radiation effects, 2(2), 33; 3(2), 27 
Diffusion 
See also specific metals and alloys 
bonding, 2(3), 16 
kinetics, (2), 40-1 
review, 2(4), 33 
tracer technique studies, 3(2), 35 
Dispersion-control materials, production, 3(1), 29 
summary, 1(4), 18 
Dispersion fuels 
See also specific materials . 
cladding by pressure bonding, 2(4), 42; 3(1), 50; 
3(2), 44 
densification, 2(4), 42; 3(1), 50; 3(2), 44 
radiation effects, 1(3), 14 
Duranickel 
See also Nickel alloys 
corrosion, 3(4), 32 
Dysprosium oxide ceramics, corrosion in H,O, 
3(4), 28-9 
thermal expansion, 3(4), 28 
Dysprosium oxide—niobium oxide system, constitu- 
tion, 3(4), 28 
Dysprosium oxide —uranium dioxide system, consti- 
tution, 3(4), 28 
Dysprosium oxide—zirconium dioxide system, con- 
Stitution, 3(4), 28 
Dysprosium-zirconium alloys, corrosion in H,O, 
2(2), 25; 3(1), 28-9 
fabrication, 2(2), 25 
phase diagram, 3(1), 28 


Eddy-current testing 
See also Nondestructive testing 
applications, 2(3), 53; 2(4), 44 
caljbration, 1(2), 42 
development, 2(1), 51; 2(2), 56 
electrical-conductivity measurement in metals, 
3(1), 54 
jacket-to-core gap, 3(3), 59 
jacket thickness, 3(3), 59 
techniques, 3(1), 54 
Zr-cladding thickness, 3(3), 59 
Enamel, electrophoretic coating on U, 1I(1), 29 
Erbium-zirconium alloys, corrosion in H,O, 2(2), 25 
fabrication, 2(2), 25 
phase diagram, 3(1), 28-9 
Europium alloys, development, I(1), 23 
Europium boride, radiation effects, 1(2), 26 
Europium oxide, neutron absorption, 3(1), 30 
Europium oxide—iron dispersions, development, 
1(2), 26 
Europium oxide —iron-— gadolinium oxide dispersions, 
neutron absorption, 3(1), 30 
Europium oxide —stainless steel dispersions, chemi- 
cal reactions, 1(2), 27 
radiation effects, (1), 24 
Europium — stainless steel alloys, Eu vaporization, 
1(4), 19 
Europium-titanium alloys, Eu vaporization, 1(4), 19 
Explosions, applications, 3(1), 52—3; 3(2), 49; 
3(4), 53-5 
compaction, 3(1), 52; 3(2), 49 
cutting, 3(2), 49 
extrusion, 3(1), 52 
forging, 3(2), 49 
forming, 3(1), 52—3 
pressure pulse, 3(4), 54 
sheet-metal critical impact velocities and strain 
rates, 3(1), 52-3 
surface hardening, 3(2), 49 
swaging, 3(1), 52 
tank stress insulation, 3(3), 58 
time-pressure profiles, 3(4), 54 
transfer media, 3(3), 56; 3(4), 54 
welding, 3(1), 52; 3(2), 49; 3(4), 55 
Extrusion, by explosion, 3(1), 52 
Extrusion cladding 
See specific materials 


Fecral, oxidation resistance, 1(3), 35 
Ferrous materials 
See also Metals 
radiation effects, 3(1), 37 
Fiberglas fuel elements, development, 3(4), 11 
roll cladding with Al, 3(4), 49 
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Fibers, applications of glass-clad U glass, 3(3), 19 
fabrication of Al containing Al-coated fueled, 
3(3), 19-20 
Films 
See also specific films 
radiation effects on electron scattering and ab- 
_ sorption, 2(4), 11 
Fission-gas bubbles 
See also specific metals and alloys 
electron microscopy study, 3(1), 18 
Fissium, diffusion, 2(3), 17 
Fissium-molybdenum-uranium alloys, radiation ef- 
fects, (3), 4 


Fissium-plutonium-uranium alloys, compatibility 
with metals and alloys, 3(4), 8-9 
composition, I(1), 9 
density, 3(4), 8 
development, 1(3), 10 
fabrication, 1(2), 9—10 
hardness, 3(4), 8 
radiation effects, I(1), 9; 3(4), 9 
solidus temperature, 3(4), 8 
thermal conductivity, 3(1), 5-7 
thermal expansion, I(1), 9; 3(1), 5—7 
Fissium-plutonium-uranium fuel pins, injection 
casting, 1(3), 10 
Fissium-uranium alloys, density, 3(3), 3 
hardness, 3(3), 3 
injection casting, 1(3), 48 
radiation effects, 1(3), 4; 2(2), 6 
thermal expansion, 3(3), 3 
Fluorides, radiation damage, 2(4), 11 
Fluorides (molten), containment materials, 2(1), 31 
corrosion by, 1(4), 24; 2(1), 30; 2(3), 31 
Forging, by explosion, 3(2), 49 
Frost test 
See also Nondestructive testing 
characteristics, 1(2), 42 
Fuel, radiation effects, 2(4), 9-10 
summary, 3(4), 2 
Fuel billets (hollow), radiographic testing, 1 (3), 54 
Fuel elements, bibliography on fabrication and prop- 
erties, 1(4), 1 
cladding, 3(1), 50 
coextrusion with cladding, 1(1), 27-8 
fabrication, 1(4), 1 
gamma scanning, 3(2), 51—2 
hot swaging with Zircaloy cladding, 2(4), 42 
lead dip canning, 2(4), 44 
leak detection, 3(1), 54 
properties, 1(4), 1 
rare-gas concentration, 2(1), 16—17 
roll cladding, 1(1), 26; 1(4), 40 
symposium, 3(3), i 
technology, 3(2), 1 
Fuel elements (AlSi-bonded), U diffusion, 3(3), 44 
Fuel elements (AlSi-canned), bond testing by Lamb 
wave method, 3(1), 54 
Fuel elements (clad), bond testing, 1(3), 54 


Fuel elements (diffusion-bonded), examination, 
2(1), 46-7 
fuel-cladding interaction, 2(1), 46—7 
Fuel elements (fused oxide), swaging with stainless- 
steel cladding, 3(3), 53 
Fuel elements (irradiated), gas-bubble effects, 
3(3), 23 
ultrasonic bond testing, 2(1), 51 
Fuel elements (molten), reaction with steam, 1(1), 
35 
Fuel elements (Ni-plated), blistering, 3(4), 53 
Fuel elements (oxide), bonding and swaging with 
cladding, 3(3), 52-3 
Fuel elements (pellet type), vacuum loading in 
canning, 2(3), 52 
Fuel elements (ribbed tubular), nondestructive test- 
ing, 1(2), 42 
Fuel elements (segmented), hot pressing with Al 
cladding, 3(2), 46 
Fuel materials, radiation effects, 1(1), 37; 3(1), 17- 
18; 3(3), 1 
vapor-phase plating, 3(4), 52 
Fuel materials (irradiated), fission-product effects 
on properties, 3(1), 18 
Fuel pins (Zr-clad), end capping, 2(4), 44 
Fuel plates, nondestructive testing, (2), 42 
resistance seam welding, 1(3), 53 
roll cladding, 1(2), 40 
X-ray photometry testing, 1(3), 54 
Fuel rods (Mg-clad), H, absorption in monoisopropy]- 
biphenyl, 2(2), 28 
Fuel-slug jackets, eddy-current detection of Al-Si 
spikes, 1(3), 54 
Fuel slugs (cored), extrusion, 1(1), 26 


Fuel tubes, swaging with internal and external clad- 
ding, 3(3), 52 

Fused-salt systems, phase diagrams, 3(2), 24—5 

Fused salts, corrosion by, 1(4), 23—4; 2(1), 30 


G 


Gadolinium alloys, production, 1(1), 23 

Gadolinium oxide, neutron absorption, 3(1), 30 

Gadolinium oxide—nickel dispersions, neutron ab- 
sorption, 3(1), 30 


Gadolinium oxide —nickel—samarium oxide disper- 
sions, fabrication, 1(2), 26 
mechanical properties, 1(2), 26 


Gadolinium — stainless steel alloys, corrosion in H,O 
and steam, 1(4), 18-19 

fabrication, (1), 23; 1(4), 18-19 
segregation, 1(4), 18 

Gadolinium-titanium alloys, constitution, 3(1), 28 
corrosion in H,O and steam, 1(4), 18-19 
fabrication data, 1(4), 19 
phase diagram, 3(2), 20-1 
segregation, (4), 18 
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Gadolinium-zirconium alloys, constitution, 3(1), 28 
corrosion in H,O, 3(1), 29 
phase diagram, 3(2), 20-1 
. Gallium-plutonium alloys, ps-naration, 1(4), 7 
Gamma testing, applications, 2(4), 44—5; 3(3), 58 
development, 2(1), 51 
Germanium, radiation effects, 2(2), 33; 3(1), 
36; 3(4), 39 
Germanium (irradiated), damage annealing, 3(4), 39 
Germanium-uranium alloys, phase diagram, 3(4), 4 
Gold, pressure effects, 3(2), 36 
radiation effects on electrical resistivity, 2(2), 33; 
3(3), 42; 3(4), 37 ‘ 
vacuum deposition, 3(3), 54 


Graphite, annealing, I(1), 19 
Bi penetration, 1(3), 24; 2(1), 22 
brazing to Nilo-K, 3(2), 47 
canning, 2(1), 49; 2(2), 54—5 
coating with carbides, 2(1), 50; 2(2), 55 
compatibility with alloys, 1(2), 20 
compatibility with liquid Na, 2(2), 20 
creep properties, 2(4), 14; 3(3), 28-9 
diffusion into Alnico, 1(3), 24 
Inconel X, i(3), 24 
stainless steel (type 316), 1(3), 24 
diffusion of gases through, I(1), 19 
electrophoretic coatings for, 1I(1), 29 
imperviousness to H,O, 1(2), 20 
molten-salt penetration into, 3(1), 35 
Na exposure effects, 1(3), 37-8 
permeability, 2(1), 22—3; 3(2), 24 
properties, 3(3), 47 
purity, (1), 19 
radiation effects on, density, 3(3), 28 
dimensions, 2(1), 22; 2(4), 25; 3(2), 12; 3(3), 28 
electrical resistivity, 2(1), 22 
oxidation, 2(1), 22; 3(1), 22 
reaction with H,, 2(1), 22 
thermal conductivity, 2(1), 22 
weight, 3(3), 28 
SiC coating, 2(4), 44 
thermal conductivity, 2(3), 22 
total capture cross section, 2(1), 22 
U absorption, 1(3), 24 
UO,-containing, (3), 24 
vapor deposition of carbide coatings, 2(3), 52 


Graphite (annealed), radiation-induced dimensional 
changes, 3(2), 12 

Graphite (CO), oxidation, 3(2), 12 

Graphite (fueled), fabrication, 1(1),12 
‘fission-product release, 2(2), 15 

Graphite (irradiated), thermal annealing, 2(4), 14 
total stored energy, 2(4), 14 

Graphite (pyrolytic), linear thermal-expansion coef- 

ficient, 3(2), 12 

oxidation, 3(2), 12 

Graphite (Si-coated), canning with type 316 stainless 
steel, 2(1), 49 

Graphite (SiC-coated), Bi absorption, 2(3), 52 


Graphite (SiC -Si-coated), heat effects, 3(2), 12 
internal pressure effects, 3(2), 12—13 
radiation effects on density, 3(2), 13 


Graphite (SiC -Si-coated) (irradiated), leakage and 
oxidation, 3(2), 13 
Graphite fibers, utilization in fuel elements, 3(3), 52 
Graphite fuels, coating, 3(3), 55 
radiation effects, 2(2), 20 


Graphite plates, vinyl coating, 2(1), 51 

Graphite tubes, vapor deposition of carbide coatings, 
1(1), 28 

Graphite —uranium dicarbide dispersions, irradia- 
tion, 3(1), 22 

Graphite —uranium dioxide fuel elements, radiation 
effects, 2(3), 22; 2(4), 14 

Graphite—uranium dioxide mixtures, physical prop- 
erties, 2(1), 23 

Graphite—uranium monocarbide dispersions, irra- 
diation, 3(1), 22 

Graphite—uranium monocarbide mixtures, physical 
properties, 2(1), 23 


H 


Hafnium, corrosion, 3(4), 30 
ductility, 1(3), 29 
oxidation, 3(4), 34 
physical properties, 1(2), 24 
production, 1(2), 24 
properties, 1(2), 24; 1(4), 18; 3(4), 30 
radiation effects on corrosion, 3(4), 33 
radiation-induced transmutation, 3(4), 33 
radiographic testing, 1(1), 30 
reactor-control applications, 3(2), 19 
separation from Zr, 3(4), 1 
tensile properties, 1(4), 18 
wear factors, 1(3), 31 
welding, 3(1), 53 


Hafnium (crystal-bar), corrosion in steam, 1(3), 29 
tensile properties, 1(3), 29 


Hafnium (sponge), corrosion in steam, 1(3), 29 
tensile properties, 1(3), 29 
Hafnium alloys, oxidation, 3(4), 34 


Hafnium boride, properties, 3(4), 34 
radiation effects, 1(2), 26 
solubility in H,O, 1(3), 32 


Hafnium carbide, properties, 3(4), 34 

Hafnium nitride, properties, 3(4), 34 

Hafnium oxide, arc spraying, 3(2), 47 
properties, 3(4), 34 ; 

Hafnium strip, corrosion, fabricability, and tensile 
properties, 2(3), 25 

Hafnium-thorium alloys, constitution, 1(2), 11 


Hafnium-uranium alloys, equilibrium diagram, 
3(1), 2 
Hafnium-yttrium alloys, constitution, 2(3), 35 











~~ 


Hastelloys 
See also INOR-8 
B, carburization effects, 2(4), 36 
corrosion, 1(2), 29; 1(3), 37 
high-temperature strength, 2(4), 35—6; 3(1), 45 
mechanical properties, 2(1), 37—8; 2(2), 42, 
44—5; 2(3), 39-45 
weldment properties, 3(1), 53 
corrosion in H,O, 3(3), 39 
explosion forming, 3(2), 49 
R-235, corrosion, 3(3), 39; 3(4), 32 
development for cladding, 3(3), 38 
oxidation, 1(2), 32; 2(2), 29; 2(4), 23 
thermal stability, 3(3), 39 
specifications, 2(2), 40 
W, corrosion, 1(2), 29 
mechanical properties, 2(2), 42, 45; 2(3), 39, 45 
oxidation, 1(2), 32; 2(2), 29 
weldment properties, 3(1), 53 
X, corrosion, 3(3), 39; 3(4), 32 
oxidation, 2(4), 23; 3(2), 23 
radiation effects, (1), 39; 1(2), 34; 2(1), 43; 
2(2), 35-6 
thermal stability, 3(3), 39 
Haynes 25, radiation effects on springs, 1(3), 44; 
3(4), 41 
: Health and safety, summary, 3(4), 1 
Helium, properties, 3(3), 40 
Hydrogen, properties, 3(3), 40 
Hydrogen-niobium system, constitution, 1(4), 16 
equilibria, 1(4), 15-16; 3(1), 26 
heats of solution, 1(4), 16 
phase diagram, 3(1), 26 
X-ray diffraction patterns, 2(2), 23 
Hydrogen—noble metal systems, electrochemical 
mechanisms, 3(1), 15—16 
Hydrogen-titanium-zirconium system, transforma- 
tions, 3(1), 25 
Hydrogen-uranium-zirconium system, constitution, 
3(2), 17 
corrosion in H,O, 2(1), 9 
cracking, 2(1), 9 
j dissociation pressure, 1(2), 23 
electrical resistivity, 2(1), 9; 2(2), 23 
fabrication, 3(1), 24 
H, solubility, 1(2), 23 
mechanical properties, 2(2), 23 
phase boundaries, 2(2), 23 
phase diagram, 2(3), 23-4 
preparation, 2(1), 9; 2(2), 23 
properties, 1(1), 21; 3(1), 24 
radiation effects, 2(2), 23; 2(4), 16; 3(2), 17 
thermal conductivity, 2(1), 9; 2(2), 23 
ultimate strength, 2(1), 9 
Hydrogen-zirconium system 
See also Zirconium hydride 
dilatometric study, 3(2), 16 
hydride precipitation habit plane, 3(4), 23 
phase boundaries, 3(1), 24 
phase diagram, 3(1), 24—5; 3(4), 23 
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pressure-composition isotherms, 3(4), 23 
transformation, 3(1), 25—6 


Inco 702, oxidation, 2(4), 23 
Inconel 
See also Chromium-iron-nickel alloys and Stain- 
less steel 
arc spraying with Ca coating, 3(1), 51 
carburization, 1(4), 24; 2(3), 39, 44—5; 2(4), 36 
compatibility with UC, 3(4), 13 
corrosion in, fused salts, 1(4), 24; 2(3), 31; 3(2), 
24 
H,O, 1(2), 32; 2(2), 28—9; 2(3), 30; 3(3), 39 
molten fluorides, 1(3), 37; 2(1), 31—2; 2(2), 
31—2; 3(1), 35 
N,, 3(3), 39 
NaOH, 1(3), 36—7 
ductility, 2(1), 37-8 
high-temperature oxidation kinetics, 1(3), 35 
high-temperature strength, 2(4), 35-6; 3(1), 45 
oxidation, 2(2), 29; 2(4), 23; 3(4), 32 
plastic-strain cycle effect in Ar, 1(3), 41 
properties, creep, (2), 36—7; 1(3), 41-—2; 2(3), 39 
fatigue, 3(1), 45 
mechanical, (3), 40-1 
rupture, 1(2), 37; 2(3), 39 
radiation effects, 2(4), 22; 3(3), 42—3 
recrystallization, 2(2), 37 
specifications, 2(2), 40 
thermal fatigue, 2(4), 36 
thermal stability, 3(3), 39 
welding to Nb, 1(3), 54 
Inconel 550, thermal-fatigue effects, 2(3), 39, 45 
Inconel 600, corrosion, 3(4), 32 
Inconel 702, corrosion, 3(3), 39; 3(4), 32 
development for cladding, 3(3), 38 
oxidation, 1(1), 33 
radiation effects, 1(1), 39; 1(2), 34; 2(1), 43; 
2(2), 35-6 
thermal stability, 3(3), 39 
Inconel X, corrosion, 1(3), 35, 37; 3(3), 39; 3(4), 32 
development for cladding, 3(3), 38 
ductility, 2(1), 37—8 
graphite diffusion, 1(3), 24 
oxidation, 1(3), 35; 2(4), 23 
radiation effects, 2(1), 43 
impact properties, 2(2), 36 
mechanical properties, 1(2), 34; 3(3), 42—3 
springs, 1(3), 44; 3(4), 41 
tensile properties, 2(2), 35 
thermal stability, 3(3), 39 
Inconel—fluoride salt systems, corrosion, 1(2), 28 
Inconel-Inconel couples, galling, 3(3), 39 
Inconel-NaK loops, corrosion, 1(2), 28 
Inconel-sodium loops, corrosion, 1(2), 28—9 
Inconel-sodium system, corrosion inhibition, 
1(2), 28 
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Inconel — stainless steel couples, corrosion in H,O, 
2(3), 30 

Inconel tubing, radiation effects, 2(4), 25-7 

Indium-silver-tin alloys, mechanical properties, 
1(3), 30 

Indium-thorium alloys, constitution, 3(2), 5 

Indium-thorium intermetallic compounds, crystal 
structure, 2(3), 10 

Ingots, ultrasonic testing, 1(4), 43 

INOR-8 

See also Hastelloys 
carburization effects, 2(3), 39, 44—5; 2(4), 36 
corrosion in, molten fluorides, 2(1), 31; 2(2), 31— 
2; 3(1), 35 
molten fluorides and graphite, 3(2), 24 
Na and graphite, 3(2), 24 
creep strength, 2(3), 38, 42—3 
fatigue studies, 2(3), 38—9 
heating effects, 2(2), 43-5 
high-temperature strength, 2(4), 35-6; 3(1), 45 
notch effects, 2(3), 38, 43 
oxidation, 2(4), 23; 3(1), 33 
physical properties, 1(3), 40 
welding, 1(3), 53-4; 2(3), 39, 45, 53; 3(1), 53 

Intermetallic compounds, properties, 3(3), 47 

Interstitials, diffusion, 2(4), 33 

Iridium-thorium system, compound formation, 
1(4), 8 

Iron, corrosion in Li, 2(1), 30-1 
diffusion, 3(2), 36; 3(4), 44 
explosion shock metallographic effects, 3(2), 

49-50 
H absorption, 3(4), 32 
oxidation, 3(2), 36 
radiation effects, 2(3), 33; 3(1), 37; 3(3), 41 
self-diffusivity, 3(2), 35 
solid solubility in Be, 3(3), 31 
solution mass-transfer inhibition, 1(4), 25 

Iron (irradiated), damage recovery, 3(3), 41; 
3(4), 41 ; 

Iron alloys, corrosion in liquid metals, 2(2), 31—2 
glass-bonded refractory coatings, 2(4), 44 
melting, 3(2), 40 
radiation effects, 2(2), 35; 3(1), 37-8, 41 
rare-earth addition effects, 3(2), 34 

Iron—iron boride dispersions, corrosion in H,O, 

2(2), 25 
fabrication, 2(2), 25 
preparation, 2(3), 26 

Iron-manganese alloys, radiation effects, 3(3), 41 

Iron-inolybdenum -nickel alloys, corrosion in NaOH, 
1(3), 36 

Iron-molybdenum-nickel-niobium-tin-zirconium 
alloys, corrosion and strength, 3(3), 45 

Iron-molybdenum -nickel-tin-zirconium alloys, 

corrosion, 3(3), 45 
strength, 3(3), 45 

Iron-nickel alloys, corrosion in H,O, 3(3), 39 
oxidation, 2(1), 29; 3(2), 35; 3(3), 38 
radiation effects, 3(3), 41 


Iron-nickel alloys (Zircaloy-2-clad), diffusion heat- 
treatment effects, 3(2), 45 
Iron-nickel-niobium -tin-zirconium alloys, corrosion 
and strength, 3(3), 45 
Iron-nickel-oxygen system, equilibria, 3(2), 35 
Iron-nickel-tin-zirconium alloys, corrosion and 
strength, 3(3), 45 
Iron-nickel-zirconium alloys, corrosion in steam, 
3(4), 31 
Iron-niobium alloys, recrystallization, 2(2), 35, 37 
Iron oxide, H, reduction, 3(2), 36 
Iron-plutonium alloys, constitution, 1(3), 10 
cubic expansion, 3(3), 12—13 
hardness, 3(3), 14 
oxidation in air and CO,, 3(3), 14 
properties, 3(3), 14 
thermal conductivity, 2(3), 9 
viscosity, 3(3), 12 
Iron-plutonium alloys (molten), corrosion of Ta, 
2(4), 22 
density, 3(2),5 
Iron-tin-zirconium alloys, constitution, 2(3), 33-4; 
2(4), 30-1 
Sn solubility in ZrFe,, 2(3), 33 
Iron-tungsten alloys, radiation effects, 3(3), 41 
Iron-uranium alloys, equilibrium diagram, 3(1), 
4-5 
properties, 3(1), 2 
Iron-uranium sandwich, diffusion, 2(3), 17 
Iron-yttrium alloys, constitution, 2(3), 35; 3(2), 32 
effects of melting methods and impurities, 3(2), 
40-1 
phase diagram, 3(2), 32-3 
Iron— Zircaloy-2 alloys, H, absorption in H,O and 
steam, 2(3), 28 
Iron-zirconium alloys, oxidation, 1(3), 34 
Isotopes, gauging and nondestructive testing applica- 
tions, 2(1), 51 


K 


K-Monel, corrosion by He under irradiation, 3(3), 40 
radiation effects, (1), 39; 1(2), 34; 2(1), 43; 2(2), 
35-6 
Krypton, properties, 3(3), 40 


Lamb wave inspection, applications, 3(4), 56 
Lanthanum oxide—uranium dioxide compacts, CaO 
substitution effects on stability, 2(4), 7 
Lanthanum oxide—uranium dioxide solutions, struc- 
ture, (3), 17, 19 
Lanthanum -plutonium alloys, phase diagram, 
3(3), 7, 9 
Lanthanum -yttrium alloys, structure, 3(1), 41 
Lead—lead sulfide system, sulfide equilibria, 
3(2), 35 






















Lead-plutonium alloys, constitution, 1(3), 10 
Lead-thorium alloys, constitution, 2(1), 11 
solubility studies, 2(2), 10 
Lead-thorium intermetallic compounds, crystal 
structure, 2(3), 10 
Lead-uranium system, liquid immiscibility, 1(1), 3 
Liquids, diffusion, 2(4), 33 
Lithium, corrosion, 1(2), 30; 2(1), 30—1 
radiation effects on stainless-steel corrosion, 
2(4), 22 
Lithium (molten), properties, 3(3), 40 
Lithium fluoride, dislocation sources, 3(2), 27 
radiation-damage etching, 2(1), 18-19 
radiation effects, (2), 33; 2(2), 33; 2(4), 10; 
3(4), 39 
radiation-induced defects, 2(1), 40; 3(3), 41 
gas formation, 3(3), 23 
hardening, 3(3), 40-1; 3(4), 39 
Lithium fluoride (irradiated), annealing, 2(1), 40, 
42; 3(4), 39 
Lithium-magnesium alloys, effects of He‘ and H® 
production, 2(2), 15-16 
Lithium-magnesium mixtures, radiation-induced gas 
formation, 3(3), 23 
Lithium uranate, preparation and properties, 2(4), 9 
Lucite, radiation-induced gas formation, 3(3), 23 


M 
Magnesium, corrosion in, air, 1(3), 36 
CO,, 1(3), 36 
H,O, 1(3), 36; 2(2), 28; 3(1), 34 
No, 2(4), 23 
O,, (3), 36 


organic coolant, 3(1), 35 
polyphenyl, 3(2), 23 
SO,, 1(3), 36 
corrosion inhibition. 2(2), 28; 3(1), 34 
H, absorption in monoisopropylbiphenyl, 2(2), 28 
mechanical properties, 3(3), 32 
nuclear properties, 3(3), 32 
oxidation, 1(3), 36; 2(1), 30; 2(4), 23 
pyrophoricity, (3), 36 
radiation effects, 3(1), 37—8 
reaction with H,O vapor, I(1), 35 


Magnesium (sintered), radiation effects, 3(1), 38-9, 
42 
Magnesium (Zircaloy-2-clad), spontaneous ignition in 
steam, 3(2), 23-4 
Magnesium alloy AZ 61 
See Aluminum-magnesium-manganese-zirconium 
alloys 
Magnesium alloys, Be addition effects on oxidation, 
1(3), 36; 2(3), 30-1; 2(4), 23 
Ca addition effects on oxidation, 2(4), 23 
cladding applications, 1(3), 36 
corrosion in H,O, 1(3), 36; 3(1), 34 
ignition temperatures, 2(4), 23 
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oxidation in CO,, 14(3), 36; 2(1), 30 
oxidation in SO,, 1(3), 36 
pyrophoricity, 1(3), 36 

radiation effects, 1(2), 34—5; 3(1), 38, 42 


Magnesium aluminate, corrosion resistance, 2(1), 32 
Magnesium-base dispersions, radiation effects, 
1(1), 15—16 
Magnesium oxide, corrosion resistance to Li, Na, 
and Pb, 2(1), 32 
reaction with PuO,, 3(4), 15 


Magnesium oxide ceramics (fueled), fission-product 
release, 2(2), 15 

Magnesium oxide — plutonium dioxide mixture, reac- 
tions and sintering, 3(3), 21 


Magnesium oxide--uranium dioxide system, fabrica- 
tion, 3(1), 12 
ultrahigh-pressure studies, 3(3), 18 


Magnesium oxide — uranium dioxide — zirconium 
dioxide system, fabrication, 3(1), 12 
Magnesium-plutonium alloys, preparation, 1(4), 7—8 


Magnesium rods (Zircaloy-2-clad), corrosion in 
steam, 3(2), 23 

Magnesium-thorium alloys, liquid immiscibility, 
2(4), 6 


Magnesium-thorium eutectic, corrosion of Nb and 
Ta, 2(4), 22 

Magnesium -thorium-uranium alloys, constitution, 
1(2), 11; §(3), 11 

Magnesium uranate, preparation and properties, 
2(4), 9 

Magnesium-uranium dispersions (Zircaloy-2-clad), 
radiation effects, (2), 12 

Magnesium-zirconium alloys, radiation effects, 
3(1), 38 


Manganese, H, effect in oxide film on corrosion, 
3(3), 21-2 
Manganese -nickel alloys, radiation effects, 3(4), 38 
Materials 
See also Fuel materials, Metals, Refractory ma- 
terials, and Shielding materials 
radiation effects, 3(4), 40 
Mercury, properties, 3(3), 40 
solubility in Th, 2(2), 10 
Metal coatings, scaleup and process improvement, 
3(3), 55 
Metal films, preparation, 3(4), 22 
Metal fuels, preirradiation property effects on 
radiation-induced swelling, 3(3), 23 
Metal hydrides, bibliography, 2(2), 22 
fabrication, properties, reactions, and uses, 
2(4), 15 
Metal-hydrogen system, transformations, 3(1), 25 
Metal hydroxide system, phase diagrams, 3(2), 24 
Metallic fuels, fission damage, 3(2), 7 
fission-gas bubble formation, 2(1), 18 
radiation effects, 2(2), 15 
Metallic fuels (irradiated), X-ray diffraction analy- 
sis, 2(2), 16 
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Metals 
Sec also Alloys, Ferrous materials, Materials, 
Reactor materials, Refractory metals, Sheet 
metal, Solids, Structural materials, Transition 
metals, and specific metals and alloys 
ceramic coating, 3(4), 53 
cladding, 3(4), 52 
coextrusion with cladding, 2(3), 50 
corrosion resistance to Li, 2(1), 30-1 
corrosion resistance to NaK, 1(3), 37 
diffusion, 2(4), 33 
diffusion bonding, 3(4), 50 
diffusion coating, 3(4), 52 
eddy-current measurement of electrical conduc - 
tivity, 3(1), 54 
explosion forming, 3(1), 51—2; 3(3), 55—6; 
3(4), 54 
explosion welding, 3(3), 56 
flame plating, 3(4), 52 
gas-bubble formation, 1(3), 43 
hard surfacing, 3(4), 52 
hot dipping, 3(4), 52 
inert-gas atom solution, 1(3), 43 
interdiffusion, 3(4), 44 
metallizing,, 3(4), 52 
neutron-flux level effects on radiation damage 
accumulation, 3(4), 41 
oxidation, 3(2), 35 
pressure bonding, 1(4), 41 
pressure effects on diffusion kinetics, 1(2), 40 
radiation effects, 1(3), 42—3; 2(2), 35; 3(1), 18, 
37; 3(2), 27; 3(3), 1, 23, 42 
critical shear stress, 2(1), 40 
defect production, 3(4), 40 
hardening, 3(1), 37 
heating, 3(1), 18 
lattices, 3(3), 42 
mechanical properties, 2(3), 33 
vacancy concentration, 3(4), 38 
radiation-induced changes, 3(1), 37 
reactions with H,O, 1(4), 25; 3(4), 35-7 
self-diffusion, 3(2), 35 
small-angle X-ray scattering studies, 3(2), 25-6 
_ surfacing, 3(4), 52 
temperature measurement by eddy-current meth- 
ods, 3(1), 54 
thermal properties, 2(3), 23 
ultrasound attenuation, 2(3), 53—4 
volume measurement, 1(4), 43 
Metals (ceramic-coated), behavior under stress, 
2(3), 52 
Metals (molten), corrosion, 1(4), 23—4 
reactions in Bi and Na, 2(4), 22 
reactions with H,O vapor, 3(2), 9 
technology, (3), 38; 3(3), 40 
Metals (noble), radiation effects, 2(2), 33; 3(4), 40 
Metals (precious), resistance to corrosion by Li, 
2(1), 30-1 
Metals (refractory), bibliography, 2(3), 45 
compatibility with UO,, 3(4), 12 


corrosion resistance to Li, 2(1), 30-1 
ductile-brittle transition, 2(4), 37 
explosion forming, 3(4), 54 
melting method effects, 3(2), 41 
properties, 3(3), 47 
Metals (transition), radiation effects, 3(4), 38 
Moderator materials, radiation effects, 3(3), 1 
summary, 3(4), 2 
Molds, coating, 2(2), 55; 3(2), 39 
Molybdenum, brazing, 2(3), 53 
casting, 3(3), 51 
cladding, 1(3), 35; 2(1), 46 
coatings, 1(2), 41; 2(1), 29, 49; 2(2), 30-1; 2(3), 
29—30; 2(4), 21; 3(4), 53 
coextrusion with stainless-steel cladding, 2(3), 50 
compatibility with fissium-Pu-U alloys, 3(4), 8-9 
corrosion resistance to NaK, 1(3), 37 
creep-rupture properties, 3(3), 46 
diffusion bonding, 3(3), 53 
diffusion with, B, 2(2), 37 
C, 2(2), 37 
Nb, 3(4), 44 
Si, 3(2), 36 
U, 2(2), 38 
explosion welding, 3(4), 55 
fatigue properties, 3(1), 45 
forging, 2(4), 41 
oxidation, 1I(1), 33; 1(3), 35; 2(1), 29; 3(4), 34 
oxidation protection, 1(2), 32; 1(4), 22 
pressure bonding, 2(1), 46; 3(2), 44; 3(4), 50 
pressure cladding, 2(1), 46 
pressure self-bonding, 2(2), 49; 3(1), 50 
radiation effects, (2), 33; 1(4), 37; 2(1), 40; 
2(2), 33; 3(1), 37; 3(2), 26 
self-bonding by gas pressure, 2(2), 49; 3(1), 50 
SiN deposition on, 3(2), 47 
solid-phase pressure bonding, 3(2), 44; 3(4), 50 
tensile behavior, 3(1), 45 
welding, 1#(3), 54; 2(3), 53; 3(4), 55 
Molybdenum (irradiated), annealing and damage re- 
covery, (2), 33; 2(1), 40; 2(2), 33—4; 2(3), 32; 
3(3), 41; 3(4), 38, 41 
Molybdenum (type 310 stainless-steel-clad), welding, 
3(3), 53 
Molybdenum alloys, compatibility with process equip- 
ment, 2(4), 41 
electroplated coatings, 3(4), 53 
fabrication, 2(4), 41 
oxidation, 3(4), 34 
properties, 2(4), 41 
recrystallization temperatures, 2(4), 41 
strength, 2(4), 41 
Molybdenum boride, properties, 3(4), 34 
Molybdenum carbide, properties, 3(4), 34 
Molybdenum-cermet dispersions, development, 
2(3), 12 
Molybdenum fibers, utilization in fuel elements, 
3(3), 52 
Molybdenum fuel systems, pressure bonding, 2(4), 
42 








Molybdenum -nickel alloys, carburization, 
creep properties, 2(1), 36, 38 
mechanical properties, 1(4), 32—5 
oxidation, 1(4), 23 
relaxation curves, 2(1), 36—7 
tensile properties, 2(1), 36-8 
weld cracking effects, 2(2), 55 


36—7 
trodeposited Ni coating, 1(1), 28-9 
3(3), 46—7 
weight gain, 1(3), 34 
oxidation resistance, 


1(3), 34 


3(4), 32 


tensile properties, 2(4), 38 


2(4), 21 
composition, oxidation, and strength, 


3(2), 3—4; 3(4), 6 
radiation effects, 3(4), 6 


sion, 3(4), 6 
radiation effects, 3(4), 6 


corrosion in H,O, 1(4), 2—3 


thermal expansion, 1(2), 10 





3(1), 2; 3(3), 3 
3(3), 3 


mechanical, 
metallurgical, 








Young’s modulus temperature dependence, 


erties, 3(3), 46—7 
Molybdenum nitride, properties, 3(4), 34 
Molybdenum oxide, properties, 3(4), 34 


with stainless steel, 3(3), 14 
constitution, 3(3), 10-11 
ductility, 3(3), 11 
fabrication, 1(2), 10; 3(3), 10-11 
hot hardness, 3(3), 14 
metallurgical properties, 1(1), 9 
oxidation in air and CO,, 3(3), 14 
phase-transformation kinetics, 3(3), 11 
properties, 3(3), 14 
radiation effects, 1(1), 9 
reaction with stainless steels, 3(3), 12 


1(4), 24 


2(1), 


Molybdenum -nickel-titanium carbide cermets, elec- 
Molybdenum-niobium alloys, tensile properties, 
Molybdenum-niobium-thorium alloys, oxidation 
Molybdenum -niobium-thorium-titanium alloys, 
Molybdenum -niobium-titanium alloys, corrosion, 
Molybdenum -niobium-titanium-tungsten-zirconium 
alloys, composition, oxidation, and strength, 
Molybdenum-niobium-tungsten-zirconium alloys, 


2/4), 21 
Molybdenum -niobium-uranium alloys, corrosion, 


Molybdenum -niobium-uranium alloys (clad), corro- 


Molybdenum -niobium-uranium-zirconium alloys, 


Molybdenum -niobium-zirconium alloys, tensile prop- 


Molybdenum -plutonium-uranium alloys, compatibility 


Molybdenum powder, vacuum evaporated, coatings, 


2(3), 52 
Molybdenum-ruthenium-uranium alloys, corrosion, 
1(4), 5 
Molybdenum silicide, corrosion resistance to Na, 
2(1), 32 
Molybdenum-silicon-uranium alloys, properties, as- 
cast, 2(4), 2 
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Molybdenum-silicon-uranium alloys (Al-clad), radia- 
tion effects, 3(3), 3 

Molybdenum -silicon-uranium-vanadium alloys, corro- 
sion in H,O, 1(4), 2—3 

Molybdenum -silicon-uranium -vanadium -zirconium 
alloys, corrosion in H,O, 1(4), 2—3 

Molybdenum-thorium alloys, constitution, 1(2), 11 

Molybdenum -tin-zirconium alloys, corrosion, 

3(3), 45 
strength, 3(3), 45 
tensile properties, 2(2), 40 

Molybdenum-uranium alloy fuel elements (Ta-clad), 
coextrusion and swaging, 2(1), 47 

Molybdenum-uranium alloy fuel pellets, development, 
3(4), 6 

Molybdenum-uranium alloy fuel pins (Zr-clad), 

diffusion-layer growth, 2(1), 5 

preparation, 2(2), 5-6 

Molybdenum-uranium alloy fuel rods (Zircaloy-2- 
clad), coextrusion, 3(2), 3 

Molybdenum-uranium alloy fuel rods (Zr-clad), 
specification conformance, 1(4), 5 

Molybdenum-uranium alloy fuel slugs, coating, with 
Cr and Mo, 3(3), 55 

Molybdenum~— uranium alloy—uranium dioxide dis- 
persion, development, fabrication, and radiation 
effects, 2(3), 12 

Molybdenum-uranium alloys, alpha-beta cycling, 

1(3), 2-3 
annealing effects, 
behavior summary, 
bibliography, (2), 5 
burnup effects, 2(2), 5 
casting, 1(1), 8; (2), 5 
coextrusion with cladding, 2(2), 51; 2(3), 54; 

3(2), 45 
compatibility with stainless steel, 
constitution, 2(3), 4—5 
corrosion, 1(2), 4—5; 1(3), 20; 1(4), 5; 3(4), 5-6 
crystal structure, 3(4), 4 
deformation effects, 3(4), 5 
diffusion, 3(1), 3; 3(3), 44 
elasticity modulus, 2(2), 5 


3(4), 6 
2(4), 3 


3(4), 6-7 


electrical resistivity, 3(3), 3-4 
enrichment effects, 2(1), 4—5 
fabrication, 1(3), 5; 2(1), 5 

fuel for CO,-pressurized reactor, 2(2), 5 
Hall effect, 3(3), 3 

hardness, 1(4), 5 

heating, 1(3), 5; 2(2), 5; 2(3), 4-5 
interlamellar spacing effects, 2(1), 4—5 
lattice parameters, I(1), 6 

magnetic susceptibility, 2(1), 5 

melting, 1(3), 5 

metallurgy, 1(3), 5 


order-disorder reaction, 2(2), 5 

oxidation, 2(4), 3; 3(1), 3 

oxide orientation, 3(4), 6 

phase transformation, 2(3), 2; 2(4), 3; 3(4), 4, 6 
plastic reductions, 3(4), 4—5 
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Molybdenum -uranium alloys (Continued) 
processing, 1(3), 5 


properties, addition effects, 1(4), 5; 2(1), 6; 2(3), 6 


as-cast, 2(4), 2 
creep-rupture, I(1), 5 
mechanical, 14(3), 3; 1(4), 5; 2(1), 5; 2(3), 2; 
3(2), 4—5; 3(3), 3 
metallurgical, 3(3), 3 
physical, 2(1), 5 
summary, 2(3), 4—6 
thermal, 1(1), 5; (3), 5; 1(4), 5 
radiation effects, (1), 38; 1(2), 4—5; 1(3), 3, 5; 
1(4), 4—5; 2(1), 4—5, 16-17; 2(2), 5; 3(1), 2-4; 
3(2), 7; 3(4), 5-7 
stability, 1#(4), 5; 2(2), 5; 2(3), 6; 3(3), 3-5; 
3(4), 6 
strength, 2(3), 2 
thermal-cycling effects, 3(3), 3 
true stress—true strain curves, 2(2), 5 
U,Mo phase, 3(3), 4 
vacancy agglomeration inhibition, 2(1), 16 
Molybdenum-uranium alloys (Al-clad), radiation ef- 
fects, 3(3), 3 
Molybdenum-uranium alloys (clad), corrosion, 
3 (4), 6 
Molybdenum-uranium alloys (irradiated), reversion, 
2(4), 9 
Molybdenum-uranium alloys (Zircaloy-2-clad), cor- 
rosion, 1(3), 4—5 
Molybdenum -uranium alloys (Zr-clad), interdiffusion, 
2(2), 39 
Molybdenum-uranium compacts, radiation-induced 
dimensional changes, 3(2), 3 
Molybdenum —uranium dioxide cermets, pressure 
bonding, 3(4), 50 
Molybdenum — uranium dioxide dispersions, fabrica- 
tion, 2(2), 11; 2(3), 11 
properties, 2(2), 11 


Molybdenum — uranium nitride dispersions, chemical 
reactions, 1(4), 9 
fabrication, 2(2), 11 
properties, 2(2), 11 
Molybdenum-uranium powder compacts, radiation 
stability, 3(1), 3; 3(4), 5 
Molybdenum -— uranium silicide dispersions, chemical 
reactions, 1(4), 9 
Molybdenum-uranium-zirconium alloys, alpha-beta 
thermal cycling, 1(1), 3 
corrosion in H,O, 1(4), 2—3 
Monel, corrosion, 3(4), 32 


NaK 
See Potassium-sodium alloys (molten) 
Neptenium-plutonium alloys, phase diagram, 3(3), 
7-8 
Nichrome cylinders, explosion forming, 3(2), 50-1 


Nichrome-uranium eutectic alloy (molten), contain- 
ment in oxidized Nb-U alloy crucible, 1(3), 48 
Nichrome V 
See Chromium-nickel alloys 
Nickel, arc spraying with Ca coating, 3(1), 51 
corrosion, 1I(1), 34; 2(1), 30—1; 3(3), 40 
creep-rupture properties, 1(4), 33, 35 
defect production, 2(1), 40 
diffusion with, Al, 3(2), 36 
Mg, 3(2), 36 
Nb, 3(4), 44 
Si, 3(2), 36 
U, 3(3), 44 
Zr, 3(2), 36 
eddy-current cold-work measurement, 1(3), 54 
electrodeposited coating on cermet, I(1), 28-9 
H absorption, 3(4), 32 
oxidation, 1(1), 33 
radiation effects on, crystal structure, 3(3), 41 
K avsurption, 3(4), 38 
magnetic properties, 3(4), 36 
mechanical properties, 2(2), 33-4; 3(1), 39 
vacancy clusters, 3(2), 27 
reactions with Ni, 1(2), 32—3 
solid solubility in Be, 3(3), 31 
stress-rupture properties, 1(3), 35 


Nickel (A), corrosion, 3(4), 32 
properties, 2(3), 35 
Nickel (A-286), 2(3), 35—6 
Nickel (irradiated), annealing and damage recovery, 
2(1), 40; 3(3), 41; 3(4), 41 
electrical resistivity recovery, 3(2), 26 
Nickel alloys, corrosion, 1(3), 36; 1(4), 23; 2(1), 
30—1; 3(4), 32 
electroless coatings, 2(3), 52; 3(4), 52 
heat-treatment effects on microstructure and high- 
temperature properties, 2(3), 35 
melting, 3(2), 40 
oxidation, 1(2), 32; 3(3), 39 
radiation effects, 2(2), 35; 3(1), 37-8 
refractory coatings, 2(4), 44 
Nickel films, radiation effects, 3(4), 39 
Nickel-niobium alloys, recrystallization, 2(2), 35, 37 
Nickel oxide, radiation effects, 2(2), 33 
Nickel-plutonium alloys, crystal structure, 1(2), 9; 
3(3), 7 : 
Nickel-plutonium intermetallic compounds, crystal 
structure, 2(3), 9 
Nickel— sodium hydroxide system, Ni mass transfer, 
1(3), 35 
stress corrosion, 1(3), 35 
Nickel-uranium alloys, diffusion, 3(2), 3; 3(4), 43 
Nickel—uranium dioxide dispersions, explosion com- 
paction, 3(2), 51 
Nickel-uranium-zirconium alloys, corrosion in H,O, 
1(4), 2-3 
Nickel-yttrium alloys, constitution, 2(3), 35 
phase diagram, 3(2), 32-3 
Nickel-yttrium ternary alloys, eutectic, 2({1), 34 
Nickel-zirconium alloy hydrides, structure, 3(1), 24 














Nickel-zirconium alloys, constitution, 2(4), 31 
crystal structure, 2(4), 31 
hydriding, (3), 27 
lattice parameters, 2(4), 31 
Nicral D, oxidation, 3(2), 23 
Niobium, annealing, 1(2), 37 
cage zone melting, 2(3), 48-9 
coatings, Cr-Ni, 3(3), 37 
electroplated, 3(4), 53 
LM-5, 3(3), 37 
ZN, 3(3), 37; 3(4), 52 
coextrusion with stainless-steel cladding, 2(3), 50 
compatibility with fissium-Pu-U alloys, 3(4), 8-9 


corrosion, 1(2), 29; 2(3), 29; 2(4), 22, 33; 3(1), 32; 


3(2), 22; 3(3), 37; 3(4), 30 
creep rupture, 2(3), 43, 45 
development for cladding, 3(3), 38 
diffusion bonding, 2(3), 17; 3(3), 53 
diffusion with, B, 2(2), 37 


Cc, Bt), 37 

Cr, 3(4), 44 

Fe, 3(4), 44 

Mo, 3(4), 44 

Ni, 3(4), 44 

stainless steel, 3(4), 44 
U, 2(2), 28 


ductile-brittle transition, 2(4), 37 

ductility, 2(3), 45 

elastic modulus, 1(3), 42; 2(3), 43 

electrical resistivity, 2(4), 31-2 

fabrication, 2(3), 49; 3(1), 48 

H, diffusion coefficient, (3), 35 

H, solubility in, 2(3), 24 

ignition temperature, 3(4), 30 

ingot production, 2(3), 49 

mechanical properties, 2(3), 43; 3(2), 20; 3(3), 47 

melting, 2(3), 48—9 

N, diffusion, 2(4), 33 

N, solubility, 2(4), 33; 3(1), 32 

oxidation, (1), 33; 1(2), 31—2; 1(3), 34; 1(4), 22; 
2(2), 30; 2(3), 29; 3(1), 32; 3(3), 37; 3(4), 30, 34 

physical properties, 2(3), 43; 3(3), 47 

preparation, 2(3), 48-9; 3(3), 54—5 

pressure bonding, 3(2), 44; 3(4), 50 

pressure self-bonding, 2(2), 49; 3(1), 50 

protective coatings, 2(1), 29; 2(2), 55; 3(3), 37 

radiation effects, 2(2), 33—4; 3(2), 27; 3(4), 38 

reactions with CO and CO,, 3(4), 30 

reaction with H,, 1#(3), 35 

reaction with N,, 2(4), 33; 3(1), 32; 3(2), 22 

reaction with UC in Ar, 3(3), 20 

recrystallization, 2(2), 35, 37; 2(3), 43 

rupture strength of annealed, 2(1), 39 

self-diffusion, 2(1), 34; 3(2), 35-6 

tensile properties, 2(3), 43, 46; 3(2), 30 

thermal conductivity, 2(4), 31-2 

thermal-expansion coefficient, 2(4), 31 

thermal properties, 3(2), 32 

utilization in fuel elements, 3(3), 52 

vacuum deposition, 3(3), 54 
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vapor-deposited coating on stainless steel, 
1(1), 28 
welding, 1(3), 54 
yield strength, 2(3), 43 
Zn coating, 3(3), 37 
Niobium (type 310 stainless-steel-clad), welding, 
3(3), 53 


Niobium alloys, compatibility with UC, 3(4), 13 
corrosion, 2(2), 30; 2(4), 21; 3(2), 22; 3(3), 37 
electroplated coatings, 3(4), 53 
fabrication, 3(3), 51 
mechanical properties, 1(2), 37; 3(3), 47 
Nb oxide production, 3(2), 22 
oxidation, (1), 33; 1(2), 31—2; 1(3), 34; 2(1), 28 

9; 3(1), 32; 3(4), 34 
physical properties, 3(3), 47 
protective coatings, 3(3), 37 
recrystallization, 2(2), 35, 37 
strength, 3(2), 30 
tensile properties of annealed, 2(1), 39 
welding, 2(3), 53; 3(3), 58 


Niobium alloys— Zircaloy-2 couples, diffusion, 2/3), 
17 
Niobium boride, properties, 3(4), 34 
Niobium boride- stainless steel dispersions, prepa- 
ration and properties, 2(3), 26—7 
Niobium carbide, properties, 3(4), 34 
vapor-deposited coating on graphite, 1(1), 28 
Niobium-carbon system, constitution, 3(1), 39 
Niobium-cermet dispersions, development, 2(3), 12 
Niobium crystals, cleavage and twinning, 3(2), 32 
Niobium fuel systems, pressure bonding and cladding, 
2(1), 46 
pressure self-bonding, 2(4), 42 
Niobium hydride, activation energy, 1(3), 27 
H, diffusion coefficient, 1(3), 27 
phase studies, I(1), 21 
properties, 1(4), 15 
Niobium hydride (annealed), martensitic phase trans- 
formation, 3(2), 17 
metallographic studies, 3(2), 16-17 
Niobium nitride, properties, 3(4), 34 
Niobium oxide, properties, 3(4), 34 
transformation, 2(3), 29 
Niobium -oxygen system, constitution, 3(1), 39 
Niobium pentoxide, transformation, 3(3), 37 
Niobium-rhenium alloys, recrystallization, 2(2), 35, 
37 
Niobium-tantalum alloys, solid solutions, 2(1), 34 
Niobium-tin-uranium alloys, radiation effects on 
corrosion, 1(3), 3; 3(4), 5 
Niobium-tin-zirconium alloys, corrosion in H,O and 
steam, 3(4), 31 
mechanical properties, 3(3), 45 
tensile properties, 3(4), 42 
Niobium-titanium alloy—uranium nitride dispersions, 
chemical reactions, 1(4), 9 
Niobium-titanium alloy—uranium silicide disper- 
sions, chemical reactions, 1(4), 9 
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Niobium-titanium alloys, oxidation resistance, 
2(1), 28-9 
strength, 3(3), 46 
Niobium-titanium-uranium alloys, corrosion in H,O, 
2(3), 3 
Niobium-titanium-uranium diffusion couples, bonding 
effects on interaction, 2(4), 33—4 
Niobium-titanium-vanadium alloys, oxidation, 
1(3), 34 
Niobium-titanium-zirconium alloys, oxidation re- 
sistance, 2(1), 29 
tensile properties, 2(4), 38 


Niobium-tungsten alloys, oxidation, 1I(3), 34 
recrystallization, 2(2), 35, 37 
strength, 3(3), 46 


Niobium-uranium alloy diffusion couples, phase 

- study, 3(3),4 

Niobium-uranium alloy sheet, oxide orientation, 
3(4), 6 


Niobium-uranium alloys, age hardening, 2(3), 4 
C removal, I(1), 5 
cast structure breakdown, 2(2), 8 
constitution, 14(2), 4; 1(4), 3; 2(3), 16—17; 2(4), 3 
corrosion, 1(1), 8, 25, 35; 1(4), 4; 2(1), 6, 9; 
2(3), 4; 2(4), 5; 3(1), 3—4; 3(4), 5-8 
diffusion, 2(3), 16—17; 3(3), 44 
electrical resistivity, 3(3), 3—4; 3(4), 8 
fabricability, mechanical and physical properties, 
2(1), 9 
fabrication, 1(1), 8; 1(2), 39—40; 1(4), 3; 2(3), 8 
Hall effect, 3(3), 3 
hardness, (4), 4; 2(2), 8 
homogenization, 1(4), 3 
melting, 1(4), 3 
miscibility gap, 3(3), 4 
oxidation, 1(4), 4; 2(3), 8 
physical properties, 3(1), 3 
preparation, 1(2), 4 
processing, 1(3), 4 
production, {(1), 25 
properties, 1(3), 4; 2(1), 6; 2(3), 6 
radiation effects, (1), 3, 38; 2(1), 9; 3(1), 3; 
3(4), 5-6 
radiation-induced phase changes, 1(4), 4; 2(1), 4; 
2(2), 5; 2(3), 3; 2(4), 3; 3(1), 3; 3(2), 7 
radiation-induced swelling, 2(4), 10; 3(4), 5—6 
segregation, 1(4), 3—4; 2(2), 47 
stability, (3), 5; 2(3), 6 
tensile properties, 2(4), 5; 3(3), 6; 3(4), 7—8 
thermal cycling, 1I(1), 3 
thermal stability, (3), 5 
U diffusion, 3(3), 44 
X-ray diffraction studies, 2(2), 5 
Niobium-uranium alloys (clad), corrosion and radia- 
tion effects, 3(4), 6 
Niobium-uranium alloys (irradiated), electrical re- 
sistivity, 2(4), 3 
transformation, 2(3), 3 
X-ray diffraction studies, 2(4), 3 


Niobium-uranium alloys (Mo-clad), fabrication, 1(4), 4 
Niobium-uranium alloys (molten), effects of C and O, 
content, 1(3), 47-8 ; 
Niobium-uranium alloys (stainless-steel-clad), roll- 

ing, (4), 4 
Niobium-uranium alloys (Zircaloy-2-clad), corrosion 
in H,O, 2(1), 6 
Niobium-uranium couples, concentration-penetration 
curves for diffusion, 2(4), 3 
Niobium—uranium dioxide cermets, pressure bond- 
ing, 3(4), 50 
Niobium—uranium dioxide dispersions, development, 
2(3), 12 
fabrication, 2(2), 11; 2(3), 11 
properties, 2(2), 11 
Niobium—uranium nitride dispersions, chemical 
reactions, 1(4), 9 
fabrication, 2(2), 11 
properties, 2(2), 11 
Niobium—uranium silicide dispersions, chemical 
reactions, 1(4), 9 
Niobium-uranium ternary alloys, corrosion in H,O, 
2(1), 6 
transformation kinetics, 1(1), 5 
Niobium-uranium ternary alloys (Zircaloy-2-clad), 
corrosion in H,O, 2(1), 6 
Niobium -uranium-vanadium diffusion couples, bond- 
ing effects on interaction, 2(4), 33-4 
Niobium-uranium-vanadium sandwiches, bonding and 
diffusion, 2(3), 17 
Niobium-uranium-zirconium alloy cores, roll cladding 
with Zircaloy-2, (3), 49-50 
Niobium-uranium-zirconium alloy platelets (clad), 
corrosion in H,O, 2(3), 4 
Niobium-uranium-zirconium alloys, constitution, 
1(2), 4 
corrosion, 4(1), 35; 1(2), 5; 1(3), 3—4, 6; 1(4), 2- 
3; 2(3), 3—4; 3(1), 3 
hot hardness, 1(3), 6 
miscibility gap, 3(3), 4 
physical properties, 3(1), 3 
radiation effects, 1(3), 3; 2(2), 5; 2(3), 4—5; 3(1), 3 
tensile properties, 2(2), 7—8 
transformation, 2(2), 5; 2(3), 3—4; 3(1), 3 
Niobium-uranium-zirconium alloys (irradiated), 
transformation, 2(3), 3 
Niobium-uranium-zirconium alloys (Zircaloy-2-clad), 
corrosion in H,O, 2(3), 4 
Niobium-vanadium alloys, corrosion, 3(2), 22; 
3(3), 37; 3(4), 30 
properties, 3(2), 22, 30; 3(3), 46—7 
UO, dispersion matrix properties, 3(1), 9 
Niobium-vanadium-zirconium alloys, tensile prop- 
erties, 3(2), 30; 3(3), 46—7 
Niobium-zirconium alloy—uranium dioxide disper - 
sions, development, 2(3), 12 
Niobium-zirconium alloys, aging transformation, 
3(2), 35 
cold-rolling effects, 3(4), 43 
corrosion, 2(4), 21; 3(3), 40; 3(4), 31 






















Niobium-zirconium alloys (Continued) 
creep properties, 3(3), 45 
heat-treatment effects, 1(4), 26; 3(4), 43 
mechanical properties, 2(3), 39, 42 
oxidation, 3(1), 32; 3(2), 22 
radiation effects, 3(1), 37 
tensile properties, 2(2), 40; 2(4), 37—8; 3(3), 46 

7; 3(4), 42 
transformation, 3(1), 39; 3(2), 35 
UO, dispersion matrix properties, 3(1), 9 
weldability, 2(3), 53 

Nitrides, compatibility with UOQ,, 3(4), 12 
properties, 3(3), 47 

Nitrogen-thorium alloys, preparation, 3(4), 9 

Noble metals 

See also Metals 
radiation effects, 2(2), 33; 3(4), 40 
Nondestructive testing 
See also specific materials and methods 
applications, 1(2), 42; 3(3), 58 
bibliographies, 1(2), 41 
development, 3(2), 51 
equipment calibration, 1(3), 54—5 
limitations, 1(2), 42 
methods, 1(3), 54—5 
techniques, 1(2), 42 
Nonferrous alloys, rare-earth applications, 3(2), 34 


oO 


Organic materials, radiation effects, 3(3), 1 
Osmium-thorium system, compound formation, 
1(4), 8 
Oxide fuel elements, bonding and’ swaging with clad- 
ding, 3(3), 52-3 
Oxides, compatibility with UO,, 3(4), 12 
properties, 3(3), 47 
radiation damage, 2(4), 11 
Oxygen-plutonium system, heats of formation of 
oxides, 1(3), 19 
Oxygen-thorium system, Young’s modulus, 2(3), 10 
Oxygen-—uranium dioxide system, structure, 1(3), 14 
Oxygen-uranium system, diffusion, 3(4), 43 
electrical properties, 2(2), 12 
emissivity, 2(2), 12 
literature review, 3(3), 17 
melting points, 2(2), 12 
structure, 2(2), 12 
Oxygen-uranium-zirconium system, constitution, 
1(3), 9 
Oxygen-vanadium system, stress relaxation, 3(2), 
36 
Oxygen-zirconium alloys, deformation modes, 
1(3), 38 


P 


Palladium, solid solubility of Uin, (1), 7 
Palladium-uranium alloys, phase diagrams, 2(3), 9 
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Perspex, gas-bubble formation, 1(2), 17 
Phosphorus (liquid), properties, 3(3), 40 
Phosphorus-bearing materials, corrosion by Na, 
3(3), 40 
Plastics, radiation effects, 2(3), 33 
radiation-induced gas formation, 3(2), 7; 3(3), 23 
Plating, nonelectrolytic chemical techniques, 2(3), 
52 
Platinum, defect production, 2(1), 40 
radiation effects, 2(2), 33; 3(4), 37 
U solubility in, 2(2), 8 
vacuum deposition, 3(3), 54 
Platinum (irradiated), annealing, 2(1), 40; 3(2), 26 
Platinum-uranium alloys, eutectics, 2(2), 8 
intermetallic compound formation, 2(2), 8 
Platinum-uranium-zirconium alloys, corrosion in 
H,O, 1(4), 2-3 
Plutonium, alloying behavior, 3(3), 8, 10 
casting, 3(3), 14—15 
cathodic vacuum etching, 3(3), 11 
coatings, 1(3), 10 
conversion from Pu nitrate, 3(3), 14 
coreduction, 1(4), 7 
corrosion, 2(2), 9 
crystal properties, 2(3), 9 
cubic expansion, 3(3), 12 
data manual, 3(2), 4 
deformation during fracturing, 2(2), 14 
density, 2(3), 9 
distortion during cooling, 3(3), 15 
elastic constants, 3(3), 13-14 
electrical resistivity, 2(2), 8 
film production, 1I(1), 10 
formability, 3(3), 14 
impurity removal, 3(3), 14 
mechanical properties, 3(3), 14 
melting, 3(3), 14-15 
oxidation, 3(3), 12 
phase transformation, 2(1), 9-10; 2(2), 8-9; 
3(3), 11 
preparation of high-purity, 3(3), 15 
production, 3(1), 5; 3(3), 14 
pyrophoricity, (3), 20 
radiation effects, 3(1), 17 
research, 3(4), 8 
rolling, 3(3), 15 
structure of alpha, 1(3), 9 
tensile properties, 3(3), 15 
thermal conductivity, 2(2), 8—9 
thermal-cycling effects, 3(3), 6 
X-ray mass-absorption coefficients, 1(3), 9 
zone refining, 1(2), 8; 2(1), 9 


Plutonium (as-cast), tensile properties, 2(2), 8 
Plutonium (delta-annealed), tensile properties, 
2(2), 8 
Plutonium (electrolytic), analyses, 3(1), 5 
Plutonium (molten), density, 3(2), 5 
Plutonium alloys, corrosion, 2(2), 9 
delta-phase retention, 3(3), 11 
radiation effects, 3(1), 17 
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Plutonium alloys (Continued) 
research, I(1), 9 
thermal-cycling effects in Na, 3(1), 5-6 
thermal expansion, 3(3), 12, 14 
Plutonium carbide — silicon carbide system, oxidation 
resistance, 2(3), 15 
Plutonium carbides 
See also Plutonium monocarbide 
formation, 3(3), 21 
hydrolyzation, 2(1), 15 
nelting point, 3(3), 21 
preparation, 2(1), 15 
published data, 3(4), 13 
Plutonium carbides (diluted), physical and chemical 
stabilities, 2(3), 15 
Plutonium dioxide, free energy of formation, 3(3), 16 
melting, 3(4), 15 
microstructure, 3(1), 12 
reactions with, Al,O,, 3(4), 15 
C, 3(3), 21; 3(4), 15 
MgO, 3(4), 15 
Ta, 3(3), 12 
ZrO,, 3(4), 15 
stability in H,, 3(4), 15 
thermal expansion, 1(3), 19; 3(2), 7; 3(3), 12, 21 
Plutonium dioxide (molten), lattice parameter, 3(3), 
19 
Plutonium dioxide ceramics, sintering in H,, 3(1), 
11 
Plutonium dioxide-—thorium dioxide system, X-ray 
diffraction studies, 2(3), 15 
Plutonium dioxide— uranium dioxide ceramics, 
fabrication, 1(3), 14 
Plutonium dioxide—uranium dioxide mixtures, radia- 
tion effects, 1(2), 15 
sintering, 3(3), 16; 3(4), 13 
Plutonium dioxide—uranium dioxide pellets, radiation 
effects, (3), 17 
Plutonium dioxide—uranium dioxide powder (canned), 
radiation effects, 3(3), 19 
Plutonium dioxide— uranium dioxide system, diffrac- 
tion studies, 3(3), 19 
phase studies, 3(3), 19 
solid solubility, 2(3), 15 
Plutonium dioxide—uranium dioxide system (Zircaloy- 
2 canned), radiation effects, 2(3), 14 
Plutonium dioxide— zirconium dioxide mixture, reac- 
tions and sintering, 3(3), 21 
Plutonium disks, canning in Ni, 3(3), 15 
fabrication, 3(3), 14 
Plutonium fission alloys, coefficient of expansion and 
phase transformation, 2(3), 9 
Plutonium monocarbide 
See also Plutonium carbides 
crystal strucéure, 2(1), 15 
fabrication, 3(4), 15 
preparation, 3(4), 15 
Plutonium monocarbide—uranium monocarbide mixed 
fuels, fabrication, 3(3), 21 
Plutonium nitrate, conversion to Pu metal, 3(3), 14 


Plutonium nitride, crystal structure and density, 
3(1), 5 


Plutonium oxides, crystal structures, 2(1), 15 
formation, 1(3), 19 
preparation, 2(1), 15 
solubility in acids, 2(1), 15 
volatility, 3(3), 12 


Plutonium oxides (diluted), chemical and physical 
stabilities, 2(3), 15 


Plutonium-ruthenium alloys, phase diagram, 3(3), 8 
Plutonium salts, microscopic study, 3(1), 12 


Plutonium-silicon alloys, preparation, 1(4), 7 
Plutonium slugs, canning with type 304 stainless 
steel, 3(4), 52 


Plutonium solid-solution alloys, thermal expansion, 
3(3), 12, 14 
Plutonium suboxide, preparation, 3(2), 7 


Plutonium-thorium alloys, constitution, 1(2), 9, 11; 
1(3), 10; 2(1), 10-11 
hardness, I(1), 10; 3(3), 14 
oxidation, 3(3), 14 
physical properties, 1(1), 9-10 
preparation, 1(4), 7 
properties, 3(3), 14 
radiation effects, 1(1), 10 


Plutonium-titanium alloys, constitution, 1(2), 9 
phase diagram, 3(3), 7-8 
Plutonium-uranium alloys, constitution, 2(1), 10 
development, 1(3), 10 
hardness, 3(3), 14 
oxidation, 3(3), 14 
preparation, 1(4), 7 
properties, 3(3), 14 
radiation effects, 2(1), 10 
Plutonium-uranium alloys (Ni-plated), radiation di- 
mensional stability, 2(2), 9 
Plutonium-zinc alloys, constitution, 1(2), 9; 1(4), 3 
phase diagram, 2(4), 5 
Plutonium-zirconium alloys, corrosion, 2(2), 9 
fabrication, 1(2), 9 
hardness, 3(3), 14 
oxidation, 1#(3), 34; 3(3), 14 
phase diagram, 3(3), 6-8 
properties, 3(3), 14 
radiation effects, 3(4), 9 
Poison-containing materials, neutron absorption, 
3(1), 29-30 
Polymethyl methacrylate, gas-bubble formation, 
1(2), 17 
Potassium (liquid), properties, 3(3), 40 
Potassium-sodium alloys (molten), corrosion of 
Stainless steels, 2(3), 31 
reaction with H,O, 1I(1), 35 
UO, powder slurry behavior in, 2(3), 31 
Potassium uranate, preparation and properties, 
2(4), 9 
Powder, explosion compaction, 3(2), 49 
Precious metal a''%ys, corrosion by Na, 3(3), 40 














Precious metals 
See also Metals 
corrosion resistance to Li, 2(1), 30-1 
Pressure bonding 
See also Diffusion and specific materials bonded 
applications, 2(3), 49 
description, 2(3), 49 
development, (3), 50—1; 2(1), 46 
gold contacts, 1(1), 27; 1(2), 41; 1(3), 51 
interface formation, 2(3), 50 
kinetics, 2(4), 42—3 
Ni-plated U with Al, 1(1), 26 
Ni-plated U with Zr, 1!(1), 26—7 
solid state, 2(4), 42-3 
stainless steel— UO, assemblies with stainless 
steel, (1), 27 
studies, 1(2), 40; 1(3), 51; 2(1), 46 
technique, 3(2), 43—4 
U fuel elements, 1(1), 26 
UO, with Zircaloy, I(1), 27 
U-U-Zircaloy subassemblies, i(1), 27 
Zircaloy methods, 1(3), 50 
Pulse type inspection units, applications, 3/4), 56 


Q 


Quartz, radiation effects, 1(3), 43; 2(2), 33 


Radiation-detection testing 
See also Nondestructive testing 
techniques, 3(1), 54 
Radiation effects, colloquium, 3(3), 1 
discussion, 1{(1), 37 
production by imperfections in solids, 3(1), 36 
review, 3(1), 36 
theory, 1I(1), 38-9 
Radiographic testing 
See also Nondestructive testing 
applications, 2(3), 53; 2(4), 44 
development, 2(2), 56 
metals, 1(1), 30 
techniques, 3(1), 54 
Rare-earth borides, structure, 3(3), 35 
Rare-earth oxide dispersions, physical properties, 
1(1), 24 
roll-cladding preparation, 1I(1), 24 
sinterability, (1), 24 
Rare-earth oxide plates, pressing and sintering, 
3(3), 35 
Rare-earth oxides, coating stainless-steel tubes 
with, 3(3), 35 
corrosion resistance to Na, 2(1), 32 
Rare-earth oxides — stainless steel dispersions, 
description, 1(4), 18 
extrusion, I(1), 24 
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Rare earth—uranium-— Zircaloy-2 alloys, corrosion 
in H,0O, 3(1), 29 
Rare earth— yttrium alloys, delta-phase stabilization, 
3(3), 7 
Rare earth—Zircaloy-2 alloys, corrosion in H,O, 
3(1), 29 
Rare earths, additions to ferrous and nonferrous 
alloys, 3(2), 34 
reactor-control applications, 3(2), 19 
Reactor-control materials, physics, metallurgy, and 
engineering aspects, 3(2), 19 
Reactor coolants, corrosion by, 3(1), 34 
Reactor materials 
See also Metals 
bibliography of properties, 2(2), 39—40 
diffusion, 2(3), 17; 2(4), 33 
phase diagrams, 3(2), 24-5 
radiation effects, 3(3), 1, 23 
specifications, 2(2), 40 
technology, 3(4), 1-2 
Refractory materials, fabrication, 3(3), 51 
melting, 3(2), 41; 3(3), 51 
properties, 3(3), 46—7 
Refractory metal alloys, bibliography, 2(3), 45 


Refractory metals 
See Metals (refractory) 

René 41, explosion forming, 3(2), 49 
Rhenium, vacuum deposition, 3(3), 54 
Rhenium-uranium alloys, constitution, 3(4), 8 
Rhodium — rhodium sulfide system, sulfide equilibria, 

3(2), 35 
Rhodium-uranium alloys, constitution, 1(3), 8 

phase diagrams, 2(3), 9 


Rods 
See also Control rods and Fuel rods (Mg-clad) 
coextrusion-produced defects, 2(3), 52 
Roll cladding, development and evaluation, 1(1), 26 
Roto-arc welding, Al-clad fuel elements, I(1), 29 
Rubidium (molten), properties, 3(3), 40 
Ruthenium-uranium alloys, composition, 1I(1), 7 
constitution, (2), 4 
liquidus, 1(3), 8 
phase diagrams, 2(3), 9 
Ruthenium-uranium-zirconium alloys, corrosion in 
H,O, 1(4), 2—3 


Safety and health, summary, 3(4), 1 

Samarium alloys, development, 1(1), 23 

Samarium oxide, corrosion resistance to Na, 2(1), 
32 

Samarium oxide --stainless steel dispersions, coex- 
trusion with stainless-steel cladding, 2(3), 50—1 

Sapphire (synthetic), radiation-induced expansion, 
2(3), 32 

Segmented fuel elements, hot pressing with Al clad- 
ding, 3(2), 46 
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Semiconductors, radiation effects, 
3(4), 38 
Sheet metal 
See also Metals 
explosion forming, 3(1), 52- 3 
Shielding materials, radiation effects, 
summary, 3(4), 2 
Silica, radiation effects, 2(2), 33 
Silicides, properties, 3(3), 47 
Silicon, diffusion in metals, 3(2), 36 
Silicon carbide, corrosion resistance, 
vapor deposition, 1(3), 52—3 
Silicon crystals, radiation-induced defects, 3(3), 41 
Silicon dioxide—thorium dioxide system, dissocia- 
tion, 4§(2), 16 
solid-state reaction study, 2(4), 9 
Silicon dioxide—uranium dioxide mixtures, radiation 
effects, (2), 15 
Silicon nitride, corrosion resistance, 2(1), 32 
Silicon-thorium alloys, corrosion in H,O, 2(3), 10 
Silicon-uranium alloy rods, coextrusion with Cu 
cladding, 3(2), 45 
Silicon-uranium alloy tubes, coextrusion with Zirca- 
loy cladding, 3(2), 45 
Silicon-uranium alloys, C content effects, 
coextrusion with cladding, 2(3), 51 : 
corrosion, (1), 6; 1(3), 6; 2(1), 7; 2(2), 6; 3(4), 7 
development for power-reactor use, 3(1), 4 
electrical resistivity, 2(1), 7 
extrusion, 1(3), 7 
physical properties, 
processing, 1(3), 6 
radiation effects, 1I(1), 3, 6; 1(2), 6; 2(2), 6; 
3(1), 4; 3(4), 5, 7 
radiation stability, 
strength, (1), 5 
Silicon-uranium alloys (irradiated), corrosion in H,O, 
2(3), 6 
Silicon-uranium alloys (Zircaloy-2-clad), corrosion 
in H,O, 1(3), 6 
radiation dimensional stability, 2(2), 6 
Silicon-uranium alloys (Zircaloy-2-clad) (irradiated), 
corrosion in H,O, 2(3), 6; 3(1), 4 
Silicon-uranium-zirconium alloys, thermal stability, 
1(2), 16 
Silver, diffusion of Fe in, 3(2), 36 
radiation effects on electrical vesistivity, 2(2), 
33; 3(3), 42; 3(4), 37 
reaction with H,O, 2(1), 3% 
reactor-control applicatiors, 


3(3), 1, 23; 


3(3), 1 


2(1), 32 


2(1), 7 


1(3), 6; 2(1), 7 


2(2), 6 


3(2), 19 


vacuum deposition, 3(3), 54 
Silver (irradiated), annealing kinetics, 3(2), 26 
Silver alloys, tensile properties, 1(3), 30 


Silver-zinc alloys, plastic deformation effects on 
diffusion, 3(2), 36 
Sodium, corrosion by, 2(4), 22; 3(1), 35 
QO, determination, 2(1), 32—3 
properties, 3(3), 40 
specific heat, 3(2). 15 


Sodium chloride, raciation effects, 3(4), 39—40 


Sodium hydroxide, corrosion of Ni, I(1), 34 
Sodium uranate, preparation and properties, 2(4), 9 
Sodium-uranium-oxygen system, radiation effects, 
3(3), 21 
Solids 
See,also Materials and Metals 
radiation-damage studies, 2(4), 10 
radiation effects, 2(2), 32; 2(3), 45—6; 3(4), 40 
small-angle X-ray scattering studies, 3(2), 25-6 
Stainless steel 
See also Chromium-iron-nickel alloys and In- 
conel 
Co content control, 2(3), 39 
compatibility with B compounds, 3(2), 19 
compatibility with Mo-Pu-U alloys, 3(2), 14 
corrosion, (2), 31; 1(3), 34, 37; 1(4), 22; 2(1), 28; 
2(3), 29; 3(1), 33; 3(3), 38-9 
creep-rupture strength, 3(3), 45 
diffusion with Nb, 3(4), 44 


fabricability, 3(3), 45-6 

pressure bonding to stainless steel— UO, assem- 
blies, 1(1), 27 

radiation effects, 2(1), 43; 3(1), 37, 39 

reaction with Mo-Pu-U alloys, 3(3), 12 

reaction with Th-U alloy, 2(3), 10 


specifications, 2(2), 40 
stress-corrosion cracking, 
2(1), 28; 3(1), 33 
tensile properties, 3(3), 45—6 
welding to Mo, 1(3), 54 
Stainless steel (17-7 PH), bonding with thermite type 
compositions, 3(1), 51 
Stainless steel (18-8—B"°), radiation effects, 2(4), 
26—7 
Stainless steel (type 304), compatibility with UC, 
3(4), 13 
corrosion, 
3(2), 23 
creep properties, 
diffusion, 2(3), 17 
ductility, 3(2), 2 
gaseous environment effects on properties, 
3(1), 45 
radiation effects, 2(3), 33; 3(3), 43 
stress-corrosion cracking, 2(4), 21 
tube burst testing, 2(3), 43, 45; 3(4), 42 
tube creep buckling, 2(3), 43 
vapor deposition of Mo and Nb on, 
welding, 2(3), 39, 43 
Stainless steel (type 304L), tensile properties, 
2(3), 39 
Stainless steel (type 310), nitriding and oxidation, 
1(3), 34 
Stainless steel (type 316), corrosion, 
2(4), 22; 3(1), 35; 3(4), 35 


1(3), 34; 1(4), 22; 


1(2), 29; 2(3), 31; 2(4), 21; 3(1), 33-5; 


3(4), 42 


(3), 53 


2(3), 31; 


diffusion with graphite, 1(3), 24 
nitriding, (3), 34 
oxidation, 1(3), 34; 2(2), 29 


radiation effects on corrosion by Li, 
welding, 


2(4), 22 
2(3), 39, 43 
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Stainless steel (type 318), oxidation, 2(4), 23 
Stainless steel (type 347), compatibility with 
fissium-Pu-U alloys, 3(4), 8-9 
corrosion, 1(2), 29; 2(3), 29 
mechanical properties of nitrided, 2(1), 38-9 
strain-fatigue testing, 1(2), 36 
stress-corrosion cracking, 2(3), 29 
thermal fatigue properties, 3(3), 45 
Stainless steel (type 347) (irradiated), damage re- 
covery, 3(4), 41 
Stainless steel (type 410), corrosion, 2(3), 29; 
2(4), 21; 3(1), 35; 3(2), 23; 3(3), 38; 3(4), 34 
radiation effects, (1), 39; 1(2), 34; 2(2), 35-6 
stress-corrosion cracking, 2(3), 29; 2(4), 21; 
3(3), 38 
Stainless steel (type 410) (Cr-plated), stress corro- 
sion, 3(2), 23 
Stainless steel (type 414), radiation effects, 2(2), 
35—6 
Stainless steel (type 420), coating with ceramics, 
2(1), 50 
Stainless steel (type 430), compatibility with fissium- 
Pu-U alloys, 3(4), 8-9 
stress-corrosion cracking, 2(3), 29 
Stainless steel (type 430T), aging temperature ef- 
fects, 3(4), 42 
Stainless steel (type 446), Mo vapor deposition, 
1(3), 53 
oxidation, 3(2), 34 
Stainless steel (type 4340), explosion welding, 
3(4), 55 
Stainless steel (Alloy A286), nitriding and oxidation, 
1(3), 34 
Stainless steel (AM-350), radiation effects, 2(2), 
35-6 
Stainless steel (austenitic), brazing, 3(4), 55 
corrosion resistance to Li, 2(1), 30-1 
mechanical, 2(4), 36—7; 3(1), 45 
physical properties, 2(4), 36—7; 3(1), 45 
Y addition effects, 3(2), 34 
Stainless steel (Carpenter-20 Cb), nitriding and 
oxidation, 1(3), 34 
Stainless steel (ferritic), corrosion resistance to Li, 
2(1), 30-1 
Stainless steel (martensitic), mechanical and physical 
properties, 2(4), 36—7; 3(1), 45 
Stainless steel (molten), reaction with H,O, 1(1), 35 
Stainless steel (semiaustenitic), mechanical and 
physical properties, 2(4), 36—7; 3(1), 45 
Stainless-steel (type 316) powder, sintering, slip 
casting, and testing, 2(3), 49 
Stainless-steel tubing, bonded joints, 3(3), 54 
coating with rare-earth oxides, 3(3), 35 
injection casting in canning, 2(3), 52 
Nb vapor deposition, 1I(1), 28 
Ni-P brazing alloy effects on ductility, 3(2), 31 
Stainless-steel (type 304) tubing, yield strength, 
3(2), 30-1 
Stainless-steel (type 316) tubing, yield strength, 
3(2), 30-1 


Stainless-steel (type 347) tubing, yield strength, 
3(2), 30-1 

Stainless steel—uranium carbide dispersions, hot- 

cell evaluation, 2(2), 11 

physical properties, 1(1), 15 
radiation effects, 2(3), 12—13 

Stainless steel—uranium carbide dispersions (type 
347 stainless-steel-clad), tensile properties, 
1(3), 13 


Stainless steel (type 304)—uranium (molten) diffusion 
couples, interaction, 2(4), 33 

Stainless steel—uranium dioxide assemblies, an- 
nealing and pressure bonding with stainless steel, 
§(1), 27 

Stainless steel—uranium dioxide cermets, electrical 

resistivity, (3). 33 

pressure bonding, ~ 4), 50 
tensile strength, 5), 13 


Stainless steel—ura..ium dioxide dispersions, devel- 
opment, 2(2), 11; 3(4), 11 
fabrication, 1(1), 14; 1(3), 14; 2(2), 11; 2(3), 
11-14 
mechanical properties, 2(2), 11; 3(1), 8; 3(4), 10 
physical properties, 1{(1), 14; 2(2), 11 
production, 1(3), 13 
properties, (3), 14 
radiation effects, (1), 14—15; 1(4), 9; 2(1), 12 
slip casting, 1(4), 9 
U variation determination, 1(4), 8 
Stainless steel (type 347)—uranium dioxide disper - 
sions, explosion compaction, 3(2), 51 
radiation effects, 3(4), 11 
Stainless steel (ferritic)—uranium dioxide disper- 
sions, operating temperature, 2(1), 12 
Stainless steel—uranium dioxide dispersions (stain- 
less-steel-clad), preparation, 1(2), 11—12 
radiation effects, 2(3), 12 
slip casting, 3(2), 5 
tensile properties of annealed, 3(2), 5 
Stainless steel (type 304B)-— uranium dioxide disper- 
sions (type 304 stainless-steel-clad), development, 
1(3), 12-13 
Stainless steel—uranium dioxide — zirconium boride 
dispersions, B sintering losses, 3(2), 19, 21 
Stainless steel—uranium nitride dispersions, chemi- 
cal reactions, 1(4), 9 
fabrication, 2(2), 11 
hot-cell evaluation, 2(2), 11 
mechanical properties, 2(2), 11 
physical properties, (1), 15; 2(2), 11 
radiation effects, 2(3), 12—13 
Stainless steel—uranium nitride dispersions 
(stainless-steel-clad), fabrication and properties, 
3(1), 8 
Stainless steel—uranium nitride dispersions (type 
347 stainless-steel-clad), tensile properties, 
1(3), 13 
Stainless steel—uranium oxide dispersions, batch 
blending, 1(4), 8-9 
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Stainless steel (type 304) -—Zircaloy-2 couples, fret- 
ting corrosion, 2(3), 28; 3(2), 22 

Stainless steel (austenitic)— Zircaloy-2 joints, brazing 
with Ag, 2(1), 50 

Stainless steel— zirconium boride dispersions, prepa- 
ration and properties, 2(3), 26—7 


Stainless steel—zirconium joints, welding and brazing, 


2(3), 53 
Steel 
See also Croloys 
chromizing effects on oxidation, 3(3), 39 
corrosion, 1/4), 25; 3(4), 32 
explosion forming, 3(3), 56—7 
grain-size effects, 2(1), 42-3 
Na containment, 1(4), 24 
radiation effects, 1(2), 35; 3(1), 37, 40; 3(2), 28 
Steel (ASTM A201), radiation effects, 1(1), 39 
Steel (ASTM A302B), radiation effects, I(1), 39 
Steel (AISI 310), corrosion, 3(4), 32 
Steel (AISI 1020), corrosion in polyphenyl, 3(2), 23 
explosion forming, 3(3), 56—7 
Steel (type 1020 carbon), corrosion in organic coolant, 
3(1), 35 
Steel (AI 3301), corrosion in liquid Na, 3(1), 34 
Steel (AISI 4139), corrosion, 3(1), 35; 3(2), 23 
explosion forming, 3(3), 56-8 
Steel (austenitic), radiation effects, 2(3), 33 
Steel (boron), neutron absorption, 3(1), 30 
Steel (carbon), corrosion in CQ,, 3(3), 39 
H absorption, 3(4), 32 
radiation effects, 2(1), 43 
Steel (construction), radiation effects, 1#(3), 43-4 
Steel (Cr-Mo), corrosion in molten Bi-U alloys, 
2(2), 31 
Steel (Ducol W.30), radiation effects, 2(1), 42 
Steel (En 2), radiation effects, 1(4), 37 
Steel (ferritic), corrosion, 2(2), 31; 3(4), 34 
radiation effects, 2(3), 33; 3(1), 37—39, 41 
Steel (high C), corrosion in molten Bi-U alloys, 
3(4), 34 ; 
Steel (high Cr), corrosion in molten Bi-U alloys, 
3(4), 34 
Steel (HY-65), radiation effects, 2(1), 42 
Steel (low alloy), corrosion, 2(1), 30—1; 3(3), 39 
Steel (low C), corrosion in molten Bi-U alloys, 
3(4), 34 
radiation effects, 3(1), 39 
Steel (low Cr), corrosion in molten Bi-U alloys, 
3(4), 34 
Steel (MBMC No. 1), explosion forming, 3(3), 56-7 
Steel (mild), compatibility with UC, 3(4), 13 
radiation effects, 1(2), 35; 1(4), 36—7; 2(4), 25 
Steel (Vascojet 1000), explosion forming, 3(3), 56-7 
Steel tubing, extrusion with Al cladding, 3(3), 54 
Strontium boride, compatibility with stainless steel, 
3(2), 19 
Strontium uranate, preparation and properties, 
2(4), 9 
Structural materials 
See also Metals 


corrosion in polypheny! type coolani, 3(1), 35 
radiation effects, 3(3), i 
summary, 3(4), 2 

Subassemblies, nondestructive testing, 2(1), 51; 
3(2), 51 

Sulfides, properties, 3(3), 47 

Sulfur, explosion compaction, 3(2), 49 

Sulfur (molten), properties, 3(3), 40 

Surfaces, diffusion, 2(4), 33 
explosion hardening, 3(2), 49 

Swaging, by explosion, 3(1), 52 


Tantalum, compatibility with Pu-U-fissium alloys, 
3(4), 8-9 
corrosion, (2), 29—30; 2(4), 22; 3(2), 24 
creep properties of degassed sintered, 2(1), 39 
diffusion with, B, 2(2), 37 
C, 2(2), 37 
Si, 3(2), 36 
dissolution in molten Dy and Tm, 3(1), 39, 41 
ductile-brittle transition, 2(4), 37 
electrical resistivity, 2(4), 31-2 
electroplated coatings, 3/4), 53 
hardening, 2(2), 30 
mechanical properties, 2(4), 31; 3(1), 45 
oxidation, (4), 23; 2(2), 30; 3(4), 34 
physical properties, 2(4), 31; 3(1), 45 
Seebeck coefficient, 2(4), 31, 33 
thermal conductivity, 2(4), 31, 33 
thermal diffusivity, 2(4), 31, 33 
vapor-deposited coatings, 1(2), 41 


Tantalum (rare-earth oxide coated), high-temperature 
Stability, 2(4), 21-2 

Tantalum (ZrO,-coated), high-temperature stability, 
2(4), 21 

Tantalum alloys, electroplated coatings, 3(4), 53 
oxidation, 3(4), 34 

Tantalum boride, properties, 3(4), 34 

Tantalum carbide, properties, 3(4), 34 
vapor-deposited coating on graphite, 1I(1), 28 

Tantalum nitride, properties, 3(4), 34 

Tantalum oxide, properties, 3(4), 34 

Tantalum systems, corrosion, 2(4), 22 

Tantalum-thorium alloys, constitution,- 2(2), 10 
eutectic, 2(4), 6 

Tantalum-tin-zirconium alloys, aging studies, 

1(3), 38 

tensile properties, 1(3), 38 

Tantalum—uranium dioxide dispersion foils, fabrica- 
tion, 2(3), 11 

Tantalum-uranium-zirconium alloys, corrosion in 
H,O, 1(2), 3-4 

Tantalum-vanadium alloys, constitution, 2(4), 31-2 

Tantalum-zirconium alloys, constitution, 2(2), 37; 

2(4), 31 


radiation effects, 3(1), 37, 39 
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Television, development of X-ray-sensitive Vidicon, 
2(2), 56 
Thallium nitride, corrosion resistance, 2(1), 32 
Thallium-thorium intermetallic compounds, crystal 
structure, 2(3), 10 
Thermal-shock experiments, equipment, 3(3), 40 
Thermographic testing 
See also Nondestructive testing 
core-to-cladding bonds, 3(3), 59 
Thorium, anisotropy, 2(3), 10 
C solubility in, 3(4), 9-10 
chemical properties, 2(4), 5-6 
cladding, 1(1), 10; 2(2),9 
corrosion, 1(2), 10; 1(3), 3, 37; 1(4), 8; 2(2), 9; 
2(3), 10; 2(4), 7; 3(4), 10 
data manual, 2(3), 9-10; 2(4), 5-6 
decontamination, 1(2), 10 
diffusion, 1(2), 10; 1(3), 11—12 
ductility, 2(4), 6 
dynamic modulus, 3(4), 10 
elastic constants, 2(3), 10 
entropy of sublimation, 3(1), 7 
fabrication, 2(2), 9 
H, diffusivity in, 3(4), 9 
H, solubility in, (2), 11; 1(3), 11; 2(2), 10 
heat of sublimation, 3(1), 7 
inclusions, 1(2), 10; 2(2), 9 
lattice spacing, 3(3), 16 
mechanical properties, 2(2), 9; 2(4), 5—6; 3(2), 
4—5; 3(3), 17 
metallography, 2(2), 9, 10 
physical properties, (2), 10; 2(2), 9; 2(4), 5-6 
production technology, 2(2), 9 
pyrophoricity, 1(3), 20 
radiation effects, 1(2), 11; 2(2), 9; 2(4), 5-6; 
3(4), 10 
reactions with O, and ThO,, 3(1), 7 
recrystallization, 2(2), 9 
solubility inHg, 2(2), 10 
solubility in molten Zn, 3(4), 9 
specific heat, 3(2), 15 
strength, 2(4), 6 
technology, 2(1), 11; 2(2), 9 
thermal-cycling properties, 2(4), 5—6 
vapor pressure, 3(1), 7 
Thorium (cold-reduced), preferred orientations, 
3(2), 5 
Thorium (crystal-bar), electrical resistivity, 
3(3), 16 
magnetic susceptibility, 2(4); 6 
specific heat, 3(1), 7; 3(3), 16 
Thorium (iodide), grain-boundary relaxation, 
1(3), 11 
shear modulus, 1(3), 11 
Thorium (irradiated), mechanical properties, 
3(3), 17 
tensile properties, 2(4), 7 
Thorium (sintered), C, N,, and O, effects on proper- 
ties, 3(4), 9 
Thorium (Zircaloy-clad), corrosion in H,O, 3,4), 10 


Thorium alloys, constitution, 2(1), 11; 2(2), 9 
corrosion, 2(2), 9; 2(4), 6—7; 3(4), 10 
fabrication-technique effects, 2(4), 6 
heat-treating effects, 2(4), 6 
mechanical properties, 2(2), 9 
metallography, 2(2), 10 
oxidation, 1(3), 12 
precipitation hardening, 3(1), 8 
radiation effects, 1(3), 12 
technology, 2(2), 9 


Thorium beryllide, solubility studies, 2(2), 10 
Thorium carbide, fabrication, 2(1), 14 
published data, 3(4), 13 
Thorium carbide —uranium carbide mixtures, fabri- 
cation, 2(1), 14 
Thorium carbide —uranium carbide powder, coating 
with C, 3(4), 53 
Thorium compacts, preparation from Th powder, 
2(2), 10 
properties, 2(4), 6 


Thorium dioxide, compressive strength, 3(1), 10 

corrosion, 2(1), 32; 3(1), 10 

density, 1(2), 16 

elastic modulus, 3(1), 10 

radiation effects, 3(4), 16 

sintering, 2(3), 15-16 

structure, 3(2), 7 

surface chemistry, 3(2), 7 

thermal-shock resistance, 1(2), 16; 2(3), 16 
Thorium dioxide ceramics, metal fiber reinforce - 

ment, (1), 13 
properties, 2(2), 14 
thermal-stress failure, I(1), 13 


Thorium dioxide cermets, fabrication, 1(1), 13 

Thorium dioxide films, radiation effects, 3(3), 22 

Thorium dioxide -urania ceramics, fabrication and 
volatilization, 1(1), 13 

Thorium dioxide —uranium dioxide ceramic pellets, 
fabrication, 3(1), 11 

Thorium dioxide -—uranium dioxide compacts, radia- 
tion effects, 1(3), 17 

Thorium dioxide —uranium dioxide mixtures, physical 
properties, 1(2), 14 

Thorium dioxide —uranium dioxide pellets, radiation 
effects, §(3), 16—17; 1(4), 11 

Thorium dioxide —uranium dioxide system, com- 

pressive strength, 3(1), 10-11 

corrosion in steam, 3(1), 10-11 
elastic modulus, 3(1), 10-11 
fission-gas release, 3(2), 7 
thermal expansion, 3(1), 10-11 

Thorium dioxide —uranium dioxide — yttrium oxide 

system, compressive strength, 3(1), 10-11 

corrosion in steam, 3(1), 10—11 
elastic modulus, 3(1), 10-11 
thermal expansion, 3(1), 10-11 

Thorium dioxide— zirconium dioxide system, physical 
properties, 1(2), 16 

Thorium monocarbide, reactions, 2(2), 10 
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Thorium monocarbide ceramic tuels, properties, : 
2(2), 14 

Thorium monocarbide— zirconium monocarbide sys- 
tem, constitution, 2(2), 10 

Thorium-tin alloys, solubility studies, 2(2), 10 

Thorium-tin intermetallic compounds, crystal struc - 
ture, 2(3), 10 


Thorium-uranium alloys, alloying effects, 3(3), 16 
annealing effects on hardness, 2(1), 11 
coextrusion with cladding, 2(3), 51 
constitution, (3), 11; 2(1), 11 
corrosion in Na, NaK, and organics, 1(4), 8 
creep, 1(4), 8; 3(1), 18 
creep strength, 3(1), 7 
density, 2(4), 6 
electrical resistivity, (3), 11 
fabrication effects, 3(3), 16-17 
fission-gas release, 2(3), 10-11 
grain-growth restriction, 2(4), 6 
hardness, 1I(1), 10; 2(1), 11; 2(4), 6 
heat-treatment effects, 3(3), 16 
hot hardness, 2(4), 6 
mechanical properties, 3(3), 16—17 
metallurgy, 2(4), 6 
physical properties, (3), 11; 3(3), 16—17 

- radiation effects, 1#(1), 10; 1(2), 11; 1(3), 12; 

1(4), 8; 2(1), 12; 2(2), 10—11; 3(1), 2—3, 8; 
3(4), 5 
reaction with stainless steel, 2(3), 10 
segregation, 2(2), 47 
tensile properties, 1(3), 11 
thermal conductivities, 1(3), 11 
thermal-expansion coefficients, 2(3), 10 
U particle coarsening, 2(4), 6 

Thorium-uranium alloys (irradiated), thermal- 
expansion coefficients, 2(3), 10 

Thorium—uranium monocarbide—zirconium system, 
constitution, 2(2), 10 

Thorium-uranium-zirconium alloys, constitution, 

2(1), 11; 2(2), 10 
corrosion in H,O, 2(3), 10; 2(4), 6, 7 
Th detection, 2(4), 6 


Thorium-yttrium alloys, constitution, 1(3), 11; 
2(2), 10; 3(1), 5, 7 
eutectic, 2(4), 6 
solidus, 2(2), 10 


Thorium-zinc alloys, constitution, 2(4), 6 
Thorium-zirconium alloys, corrosion in H,O, 2(3), 
10; 2(4), 7; 3(1), 8; 3(4), 10 
cubic-phase stability, 3(3), 16 
hot hardness, 2(4), 6 
metaliography, 2(4), 6 
miscibility gap, 3(3), 15 
Thorium-zirconium alloys (Zircaloy-clad), corrosion 
in H,O, 3(4), 10 
Through-transmission testing 
See also Nondestructive testing 
applications, 3(4), 56 
plates and tubes, 3(3), 58 


Tin, reaction with H,O, 2(1), 33 
solubility in ZrFe,, 2(3), 33 
Tin-zirconium alloys, oxidation, 1(3), 34 
Titanium, compatibility with fissium-Pu-U alloys, 
3(4), 8-9 
diffugion, 2(3), 17 
diffusion with, B, 2(2), 37 


C, 2(2), 37 
Si. 3(2), 36 
U, 2(2), 38 


electroplated coatings, 3(4), 53 
forging, 2(4), 41 
joining to Ag-Cd-In alloys, 1(3), 31 
lattice stability, 3(2), 35 
oxidation, 2(3), 28; 3(4), 34 
radiation effects, 3(1), 37 
spontaneous ignition in O,, 2(3), 28 
Titanium (B-120VCA), explosion welding, 3(4), 55 
Titanium (irradiated), damage recovery, 3(4), 41 
Titanium alloys, electroplated coatings, 3(4), 53 
explosion forming, 3(2), 49 
lattice stability, 3(2), 35 
oxidation, 3(4), 34 
radiation effects, 2(2), 33-4 
Titanium borides, corrosion in H,O,~ 1(2), 26 
properties, 3(4), 34 
solubility in H,O, 1(3), 32 
Titanium carbide, corrosion resistance, 1(3), 37; 
2(1), 32 
melting effects, 3(2), 41 
properties, 3(4), 34 
Titanium carbide cermets, corrosion resistance to 
NaK, 1(3), 37 
Titanium dispersions, roll cladding with Hf, Ti, and 
Zircaloy-2, 2(2), 48 
Titanium nitride, properties, 3(4), 34 
Titanium oxide, properties, 3(4), 34 
Titanium —titanium diboride dispersions (Zircaloy-2- 
clad), radiation effects, 3(2), 19 
Titanium-uranium alloys, corrosion, 1I(1), 3—4 
diffusion, 3(3), 44; 3(4), 43 
Titanium-uranium alloys, corrosion in H,0, 2(3), 
2-3 
diffusion, 3(3), 4 
phase diagrams, 2(3), 3 
quenching-induced decomposition, 2(4), 3 
transformation, 2(3), 2 
Titanium-uranium-zirconium alloys, constitution, 
1(2), 6 
corrosion in H,O, 14(4), 2—3; 2(3), 3 
phase diagrams, 2(3), 3 
Titanium-uranium-zirconium diffusion couples, bond- 
ing effects on interaction, 2(4), 33-—4 
Titanium-vanadium alloys, oxidation resistance, 
1(3), 35 
Titanium-yttrium alloys, eutectic, 3(1), 42 
Titanium-zirconium alloys, lattice stability, 3(2), 35 
Transition metals 


See also Metals 
radiation effects, 3(4), 38 
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Tubing 
See also specific tubing 
coextrusion-produced defects, 2(3), 52 
development, 1(3), 1 
radiation effects, 1(3), 1 
Tungsten, creep-rupture properties, 3(3), 46 
diffusion of Band Cin, 2(2), 37 
ductile-brittle transition, 2(4), 37 
ductility, 3(4), 49 
electroplated coatings, 3(1), 51; 3(4), 53 
extrusion, 3(4), 48-9 
oxidation, 3(4), 33-4 
radiation effects, (4), 37 
self-bonding by roll cladding, 3(4), 49 
tensile properties, 3(2), 31; 3(4), 49 
vacuum arc melting, 3(4), 48-9 
vapor-deposited coatings, 1(2), 41 
Tungsten (irradiated), annealing, 2(1), 40 
damage recovery, 3(4), 37-8 
electrical resistivity of annealed, 2(1), 40 
stored energy of annealed, 2(1), 40 
Tungsten alloys, electroplated coatings, 3(4), 53 
oxidation, 3(4), 34 
Tungsten binary alloys, oxidation resistance, 1(3), 35 
Tungsten boride, properties, 3(4), 34 
Tungsten carbide, corrosion resistance to Nak, 
1(3), 37 
electroplating with Ni, 3(2), 47 
properties, 3(4), 34 
Tungsten carbide cermets, corrosion resistance to 
NaK, 1(3), 37 
Tungsten nitride, properties, 3(4), 34 
Tungsten oxide, properties, 3(4), 34 
Tungsten powder, explosion compaction, 3(2), 51 
Tungsten-— tungsten sulfide system, sulfide equilibria, 
3(2), 35 
Tungsten—uranium dioxide dispersion foils, fabrice- 
tion, 2(3), 11 


Ultrasonic testing 3 
See also Nondestructive testing 
applications, 1(1), 30; 1(2), 42; 2(3), 53; 2(4), 44 
calibration, 1(2), 42 
development, (1), 30; 1(2), 42; 1(4), 43; 2(1), 51; 
2(2), 56 
energy losses in metals, 2(3), 53-4 
fluoroscope development, 2(2), 56 
plates, 3(3), 58-9 
techniques, 3(1), 54 
tubing, 3(3), 58; 3(4), 56 
Ultrasonic welding 
See also Welding 
development, 1(3), 54 
Uranium, anodic treatment, 3(2), 47 
bulk modulus, 2(2), 1 
burnup determination, 2(1), 4 


canning, 3(2), 46 
casting, (1), 25; §(2), 39; 1(3), 47, 54; 2(2), 47, 
54; 3(1), 48 
chemistry, 2(4), 2 
cladding, 2(1), 4 
bonding with, 1(2), 40; 3(3), 54 
coextrusion with, 2(2), 51; 2(3), 51; 3(2), 45; 
3(4), 51 
extrusion, 2(2), 40; 3(1), 50—1 
coatings, (1), 29; 2(2), 5; 3(1), 51; 3(3), 55; 
3(4), 53 
corrosion, 1(3), 3; 1(4), 2—3; 2(1), 4; 2(3), 17; 
3(3), 21-2 
corrosion in, H,O, 1(1), 34; 1(4), 11—12; 2(1), 15; 
2(3), 1; 3(4), 4 
Na, 1(3), 37 
organics, 1(3), 37 
steam, 1(4), 11—12; 2(4), 2 
creep, I(1), 1; 2(2), 16; 2(3), 19; 3(2), 3; 3(4), 3 
crucible mold coating, 2(3), 48 
crystal growth, 2(2), 1 
data manual, 3(2), 3 
deformation, 2(2), 14; 2(4), 1—2; 3(3), 2; 3(4), 3 
density, !(1), 1—3 
determination, 2(3), 54 
diffusion, (1), 37; 2(2), 1, 16, 38; 2(3), 1—2, 17; 
2(4), 2; 3(1), 3, 13—14; 3(2), 1; 3(3), 1; 3(4), 13 
diffusion bonding, 2(1), 46; 3(4), 51 
diffusion welding, 3(4), 50 
grain-size effects, 3(1), 2 
elastic moduli, 2(4), 2 
elastic parameters, 2(2), 1—2 
electric conductivity, (1), 1-2 
electronic microdiffraction, 3(1), 2 
electroplating on, 3(2), 47 
elongation, I(1), 1 
enamel coating, 1(1), 29 
end-quench tests, 2(2), 1 
expansion, 2(2), 1—2 
extrusion, 1I(1), 26; 2(2), 48 
fabrication, 2(1), 4; 2(3), 1, 48; 3(1), 48 
forging, 1(1), 26 . 
forming, 2(2), 47 
grain size, (1), 1—3; 1(2), 1-2; 2(3), 1, 48; 2(4), 
2; 3(4), 4, 48 
growth in corrosive gas, 3(4), 16 
H,, content of dingot, 1(2), 39 
effects, (1), 1; 2(2), 47; 3(3), 21-2 
reduction, 2(4), 41 
solubility, 2(4), 2 
vacuum outgassing, 2(3), 48 
heat-treatment, (2), 1; 1(4), 1; 2(3), 1, 18; 3(4), 3 
heating history determination, 3(2), 42 
ignition, (3), 20; 2(4), 9; 3(1), 17 
impurities, 1(4), 39; 2(3), 48 
lattice constants, 1(1), 1—3, 6 
literature, 3(2), 3 
melting, (1), 25; 1(2), 39; 3(1), 48; 3(2), 39 
metallography, 2(1), 3—4 
metallurgy, 2(1), 4; 2(2), 1; 2(4), 2; 3(3), 3 
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Uranium (Continued) 
micrography, 3(1), 2 
nonelectrolytic chemical plating, 3(4), 52 
oxidation, (1), 34—5; 1(2), 16; 2(1), 15; 3(2), 1; 
3(3), 2 
pin-cushion irradiation, 2(1), 3—4 
plating, 3(2), 47; 3(4), 52 
preferred orientation, 2(4), 1; 3(4), 3-4 
production, 2(1), 4; 3(1), 2 
properties, 3(3), 1 
fatigue, 3(2), 3 
mechanical, 2(1), 4; 3(2), 4—5; 3(3), 3 
physical, 2(1), 4 
tensile, 1(1), 1; 3(1), 2 
pyrophoricity, 1(3), 20 
quenching media, 3(2), 42 
radiation effects, 1(1), 37; 1(2), 2—3; 2(3), 18; 
2(4), 10; 3(1), 2—3, 17—18; 3(2), 3; 3(4), 3-4 
radiation effects on, chemical properties, 2(2), 3, 5 
creep strength, 2(4), 10 
density, 3(1), 2—3, 19 
dimensions, 2(1), 1, 3—4, 16; 2(2), 16; 2(4), 1; 
3(1), 2-3 
gas diffusion, 2(2), 15 
hardness, 3(1), 18—19 
mechanical properties, 
10 
physical properties, 
surfaces, 2(1), 3-4 
tensile properties, (4), 1; 3(1), 18 
radiation-induced, cracking, 3(2), 2, 7 
displacement spikes, 3(1), 17 
Frenkel pairs, 3(1), 17 
gas-bubble formation, 1(2), 17; 2(1), 17; 3(1), 
18 
lattice defects, 3(1), 18 
microstress recovery, 3(1), 18—19 
swelling, 2(1), 16; 2(2), 15; 2(3), 18; 2(4), 10; 
3(1), 17; 3(2), 2; 3(3), 23; 3(4), 15-16 
twinning, 2(3), 18-19 , 
radiographic testing, 1(1), 30 
reactions with, air, 3(1), 17 
alkanes, 3(2), 6 
CO,, (4), 12; 3(1), 17 
H,O, 2(1), 33; 3(2), 8—9; 3(4), 37 
H,O vapor, 3(2), 8—9 
N,, 1(2), 16 
O,, 3(1), 16-17 
steam, 1I(1), 35; 1(2), 3 
recrystallization, 2(4), 1 
reduction of area, I(1), 1 
rolling, 2(2), 48; 3(3), 51 
scrap recovery, 2(1), 45 
self-diffusion, (1), 37; 2(2), 1; 2(3), 1—2; 
3(1), 3, 13—14; 3(2), 1; 3(3), 1 
shot preparation, 1I(1), 25 
soldering, 1(4), 42 
solubility in, Pd, (1), 7 
Pt, 2(2), 8 
UAI,, 3(1), 15 


1(4), 1; 2(2), 3, 5; 2(4), 


2(1), 2-3; 2(2), 3,5 
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Zn, 2(2), 8 
specific heat, 3(2), 15 
stability, 1(3), 1 
strain-rate sensitivity, 3(1), 1—2 
stress relaxation, 2(4), 10 
stress-strain curves, (1), 1 


structure, 2(4), 2 
technology, 2(2), 1, 3; 3(1), 2 
tensile properties, I(1), 1 
thermal conductivity, 1(1), 1 
thermal cycling, 1(3), 2, 38; 2(2), 3, 5, 16; 
2(4), 10; 3(2), 3; 3(3), 2—3 
thermal expansion, 3(2), 3 
transformations, 1(1), 1, 3; #(2), 1; 3(2), 41-2; 
3(4), 3-4 
tube fabrication, 2(3), 48 
twinning, 2(4), 1-2 
ultrasonic soldering, (4), 42 
vacuum deposition, 3(3), 54 
vacuum melting, 1(2), 39; 3(2), 39 
vacuum outgassing of H,, 2(3), 48 
volumes, I(1), 1-3 
welding, 1(2), 41; 1(4), 42; 3(4), 50 
yield strength, 1(1), 1 
Young’s modulus, I(1), 1 
Uranium (depleted), nonnuclear uses, 
radiation effects, 14(3), 1-2 
Uranium (irradiated), annealing, 1(1), 3—4; 1(3), 
2(2), 1, 3; 2(3), 2, 19; 2(4), 10; 3(1), 18-19; 
3(3), 1-2 
creep testing, 2(2), 1; 2(3), 19 
damage recovery, 3(1), 18 
dimensional instability, 2(3), 18 
electropolishing, 2(3), 18 
filamentary growth, 2(2), 16 
fracture surfaces, 3(3), 23 
gases, bubble formation, 1(4), 2 
mobility, 2(3), 18; 3(2), 7 
release, 2(3), 18; 3(3), 2; 3(4), 4 
voids, 2(3), 18 
hardness, 2(3), 19 
inclusions, 3(2), 3 
metallography, 2(1), 3; 2(3), 18 
preferred orientation, 2(3), 18 
quench cracking, 3(2), 2 
swelling, 1#(4), 2; 2(1), 17 
tensile properties, 2(1), 1-2; 2(3), 19; 3(4), 4 
thermal conductivity, 3(2), 2 
thermal-cycling effects, 3(4), 4 
twinning, 2(4), 10 
Xe’ diffusion, 1(4), 2; 2(1), 17 
X-ray diffraction studies, 2(2), 16 
Uranium (molten), C pickup, 2(4), 41 
reactions with, ceramics, 1(3), 48 
H,O, (1), 35 
O,, (3), 47 
Uranium (Mo-Sn-Zr-clad), bonding, 2(2), 40 
thermal-cycling effects, 1(3), 38 


3(3), 1 





2; 


Uranium (Nb-Sn-Zr-clad), thermal-cycling effects, 
1(3), 38 
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Uranium (Ni-plated), pressure bonding with Al and 
Zr, (1), 26—27 
Uranium (nontextured), radiation effects, 2(3), 18 
Uranium (sponge), evaluation for fuel usage, 3(3), 2 
Uranium (textured), radiation effects, 2(3), 18 
Uranium (Zircaloy-2-clad), corrosion in H,O, 3(3), 3 
Uranium (Zr-clad), cladding-thickness determination, 
3(2), 52 
thermal-cycling effects, 1(3), 38 


Uranium-235, radiation effects, 2(1), 2—3 
Uranium alloy fuels, coextrusion with cladding, 
1(3), 52; 3(2), 45-6 
pressure bonding with Al cladding, 3(2), 44 
radiation effects, 2(2), 5 


Uranium alloy powder compacts, thermal cycling, 
1(3), 3 

Uranium alloy-— zirconium hydride system, phase 
boundaries, 2(1), 24 


Uranium alloys, casting, 3(1), 48 
cladding, 2(1), 4 
coating, 3(4), 53 
constitution diagrams, 2(1), 11 
corrosion, 1(3), 3, 6, 19—20, 37; 1(4), 2—3; 

2(1), 4; 2(2), 5; 2(3), 1, 6; 3(4), 4 

creep, 3(1),18 | 
fabrication, 2(1), 4; 2(3), 6; 3(1), 48 
failure, 1(3), 20 
hydride formation, 1(3), 20 
ignition, 3(1), 17 
mechanical properties, 2(1), 4 
melting, 3(1), 48 
metallography, 2(1), 4 
phase studies, 2(3), 6 
physical metallurgy, 2(1), 4 
physical properties, 2(1), 4 
powder metallurgy, 2(1), 4; 2(2), 5 
production, 2(1), 4; 3(1), 2 
properties, 3(2), 3 


radiation effects, (1), 5; 1(3), 3; 2(1), 4, 17—18; 
2(2), 3, 5; 3(1), 17; 3(4), 5 
radiation-induced, gas-bubble formation, 3(1), 18 
phase cuanges, 2(1), 4, 17 
swelling, 2(1), 16; 2(3), 18 
reactions with air and O,, 3(1), 17 
stability, (3), 6; 1(4), 3,5 
stress relaxation, 2(4), 10 
thermal cycling, (1), 5; 2(2), 3, 5; 3(2), 3 
transformation, 2(3), 2, 6; 2(4), 3 
Uranium alloys (molten), quality, 1(3), 48 
Uranium aluminide, development, 3(1), 13 
growth kinetics, 3(1), 15 
oxidation, 1(1), 14; 1(2), 16 
physical properties, 1(3), 18 
properties, 3(4), 13-15 
reaction with N,, 1(1), 14; 1(2), 16 
thermal expansion, 1(2), 16 
U solubility in, 3(1), 15 
Uranium aluminide —uranium silicide system, con- 
stitution, 3(1), 12 


Uranium beryllide, heat of formation, 3(2), 7 
oxidation, I(1), 14; 1(2), 16 
physical properties, (3), 18 
preparation, 3(2), 7 
radiation effects, (1), 14 
reactions with H,O vapor, 1(2), 16 
solubility, 2(2), 10 


Uranium beryllide compacts, preparation, 2(3), 16 
Uranium binary alloys, high-temperature properties, 
2(1), 4 
phase diagrams, 3(2), 3 
strength, 1(3), 3 
transformation, 2(1), 4 


Uranium boride compacts, preparation, 2(3), 16 
Uranium borides, oxidation, 1(2), 16 

physical properties, 1(3), 18 

properties, 3(4), 13-15 

reactions with N, and H,O vapor, 1(2), 16 
Uranium carbide ceramics, fabrication, 1I(1), 13 
Uranium carbide cermets, thermal cycling, 1(3), 2 
Uranium carbide compacts, fabrication, 2(2), 13 

preparation, 2(3), 16 


Uranium carbide fuels, technology, 3(4), 13 
Uranium carbide — metal dispersions, development, 
2(3), 11-12 
Uranium carbide -— metallic monocarbide mixtures, 
hot pressing, 2(1), 14 
Uranium carbide powders, sintering, 2(4), 9 
Uranium carbide — Zircaloy-2 cermets, corrosion and 
fabrication, 1(1), 13 
Uranium carbide -— zirconium alloy dispersions, 
radiation effects, (2), 12 
Uranium carbide —zirconium carbide system, solid 
solubility, 1(3), 19 
Uranium carbides 
See also Uranium dicarbide and Uranium mono- 
carbide 
casting, 2(2), 13 
chemical reactions, 1(1), 14; 1(2), 16; 3(4), 13 
compatibility with Al, 3(2), 6 
compatibility with Nb-base alloys, 3(4), 13 
corrosion, 1(3), 19; 3(2), 6 
density, 3(1), 13 
fabrication, 14(2), 15; 2(1), 14; 3(1), 13 
literature reviews, 3(4), 13 
microstructure, 3(1), 13 
oxidation, 1(1), 14; 1(2), 16 
‘phase diagrams, 3(2), 6 
physical properties, 1(3), 18 
preparation, 2(2), 13; 3(2), 5—6 
structural properties, 3(2), 6 
thermal expansion, 1I(1), 14 
U,C,; formation, 2(3), 15 
Uranium ceramic fuels, properties, 3(4), 6 
Uranium cermets, cladding and densification by 
pressure bonding, 2(2), 49 
properties, 3(4), 6 
Uranium composite billets, coextrusion with Zircaloy 
cladding, 2(1), 48 
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Uranium compounds, properties, 1(3), 18-19; 
3(4), 13-15 
radiation-induced gas formation, 3(3), 23 
review, 3(4), 13-15 
sintering, (1), 13-14 
Uranium cores, Ni plating before cladding, 2(1), 49 
Uranium crystals, plastic slip, 3(1), 1 
preparation, 3(2), 2 
recrystallization of deformed, 3(1), 1 
self-diffusion, 3(1), 13 
thermal expansion, 3(1), 1 
Uranium diboride, development, 3(1), 13 
Uranium dicarbide 
See also Uranium carbides and Uranium mono- 
carbide 
C coating, 3(4), 53 
hot pressing, 2(4), 8 
metallography, 2(4), 8 
reactions with heat-transfer liquids, 3(4), 13 
structure transformation, 3(4), 13 
Uranium dicarbide—uranium monocarbide system, 
interdiffusion, 2(4), 8 
Uranium dingots, H, reduction, 2(4), 41 
Uranium dioxide 
See also Uranium oxide 
bibliography, 2(4), 7 
coating with Al,O,, 2(3), 15 
coextrusion with cladding, 2(4), 43; 3(4), 51 
compaction, 2(4), 42; 3(2), 43 
compatibility with, Al,O,, (3), 15 
borides, 3(3), 17; 3(4), 12 
carbides, 3(3), 17; 3(4), 12 
Nb, 1(3), 15 
nitrides, 3(3), 17; 3(4), 12 
oxides, 3(3), 17; 3(4), 12 
refractory metals, 3(3), 17; 3(4), 12 
ZrC, (3), 15 
ZrO», (3), 15 
corrosion in steam, 3(3), 19 
deformation, 2(2), 12 
density, 1(2), 13 
detection in fuel elements, 1(4), 43 
diffusion with, He, 1(3), 15 
I, 3(4), 16 
O,, (1), 12 
rare gases, 2(1), 13 
U(IV), (1), 12 
electrical conductivity, 1(1), 11 
electrical properties, 1(2), 14 
etching, 3(1), 11 
extrusion, (3), 14 
fabrication. (1), 10—11; 1(3), 14 
failure, 1(2), 14 
fracture, (3), 15 
He density, 1(3), 15 
He diffusion, 1(3), 15 
He release, (1), 38 
impact failure, 1(2), 14 
melting, (1), 11; 1(4), 11; 3(1), 9, 12 
nonstoichiometry, 2(2), 12 


NRX fuel studies, 1(3), 15 
O/U ratio determination, 3(1), 9 
oxidation, (1), 11—12; 1(2), 14 
physical properties, 1(3), 18; 3(3), 17 
polishing, 3(1), 11 
preparation, (2), 13; (4), 11 
properties, 4(2), 14; 1(3), 14 
radiation effects, 4#(1), 11—12; 1(2), 14; 1(3), 14, 
17; 3(1), 19 
radiation effects on structure, 2(4), 11; 3(4), 16 
radiation effects -on thermal conductivity, 1(3), 15; 
3(4), 12 
radiation-induced gas, bubble formation, 2(1), 
18 
diffusion, 1(1), 38; 1(2), 16—17 
release, I(1), 12, 37; 1(2), 14; 1(3), 14—15; 
2(4), 11; 3(2), 8 
retention, 1(3), 15 
radiation-induced sublimation, 3(3), 22 
radiation-induced void formation, 2(4), 11 
reactions at high temperatures and pressures, 
2(4), 7 
reactions with Zircaloy-2 and Zr, 1(1), 11 
reduction by C, 3(2), 6 
sintering, (1), 10—11; §(2), 13; 3(4), 13 
stabilization, 2(4), 7; 3(1), 11 
strength, 1(2), 14 
structure, 3(3), 17 
swaging, (1), 11; 1(3), 14 
technology, 2(2), 12 
thermal properties, conductivity, 1(1), 11; 1(2), 14; 
1(4), 10—11; 2(1), 12—13; 2(3), 14—15; 3(3), 18- 
19; 3(4), 12 
expansion, 1{(1), 11; 2(1), 13 
fracture, (1), 11 
shock, 1(2), 14 
Stability, 1(4), 11 
UF, conversion to, 3(1), 51 
volatility, (4), 11 


Uranium dioxide (Al,O,-coated) (irradiated), fission- 
product retention, 1(3), 15; 2(3), 15; 3(4), 52 
Uranium dioxide (irradiated), diffusion with, fission 

gas, 2(1), 18 

Kr®, 3(3), 18 

U, 3(3), 18 

Xe, 2(4), 11; 3(4), 16 
electron diffraction patterns, 3(4), 16 
fission-gas, diffusion coefficients, 2(1), 18 

reentry, 3(4), 16 

release, 2(2), 12-13; 3(3), 22; 3(4), 16 
Mo*’ chemical behavior, 3(1), 19 

Uranium dioxide (Ni-plated), brazing and pressure 

bonding, 1(2), 40 


Uranium dioxide (pressure-bonded), He permeability, 
3(4), 50 


Uranium dioxide (sintered), coating with Be, 3(4), 52 
radiation effects, 2(4), 11 
radiation-induced melting and grain growth, 2(4), 
11 
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Uranium dioxide (sintered) (Continued) 
reaction with CO,, 2(4), 7 
thermal conductivity, 2(4), 7, 11 
Uranium dioxide (type 304 stainless-steel-clad), 
swaged density, 3(2), 42 
Uranium dioxide (swaged), processing effects on 
density, 2(1), 12 
Uranium dioxide blanket rods, failure in PWR and 
thermal performance, 1(3), 17 
Uranium dioxide blanket rods (Zircaloy-2-clad), 
radiation effects, 3(4), 11-12 
Uranium dioxide ceramic dispersions, fuel loss, 
3(4), 12 
Uranium dioxide ceramic fuels (irradiated), annealing 
effects, 2(2), 15 
Uranium dioxide ceramic fuels (Zircaloy-canned), 
vibratory packing, 3(1), 11 
Uranium dioxide ceramics, burnable-poison additives, 
3(1), 11 
C addition effects, 1(4), 9-10 
chemical properties, 2(2), 14 
extrusion, 1(3), 14 
fabrication, (3), 14; 3(1), 11; 3(2), 7 
hot isostatic pressing, 2(2), 12 
Kr® release, 2(2), 15 
mechanical properties, 2(2), 14 
physical properties, 2(2), 14 
pressure bonding with stainless-steel cladding, 
2(4), 42 
properties, 3(1), 11 
radiation effects, 3(1), 19 
swaging, 3(1), 11 
thoron release, 2(2), 15 
Uranium dioxide cermets, thermal conductivity, 
3(3), 17 
Uranium dioxide compacts (Al-clad), fabrication and 
irradiation testing, 2(4), 7 
Uranium dioxide crystals, growth from vapor, 
3(3), 20 
high-temperature growth, 3(1), 11 
preparation by hydrolysis of UF,, 3(3), 55 
Uranium dioxide dispersions, radiation effects, 
1(3), 13-14 
ultrasonic welding, 3(3), 53 
Uranium dioxide films, radiation effects, 3(3), 22 
Uranium dioxide fuel elements (stainless-steel-clad), 
annulus filling with Pb, 3(4), 51-2 
fabrication, 2(4), 8 
mechanical twisting, 3(3), 53 
Uranium dioxide (ceramic and fused powder) fuel 
elements, densification and cladding by pressure 
bonding, 3(2), 44 
Uranium dioxide (fused) fuel elements, swaging with 
cladding, 3(2), 43 
Uranium dioxide fuel particles, cladding with Al,Os;, 
3(1), 51; 3(4), 52-3 
cladding with graphite, 3(4), 53 
electroless Ni coating, 3(1), 51 
sintered cladding, 3(3), 55 
Zr vapor deposition, 3(1), 51 


Uranium dioxide fuel rods (mild-steel-clad), explo- 
sion forming, 3(3), 20 
Uranium dioxide fuel rods (sintered), stretch form- 
ing and swaging with cladding, 3(2), 43 
Uranium dioxide fuel rods (stainless-steel-clad), 
explosion compaction, 3(4), 55 
explosion forming, 3(3), 20 
Uranium dioxide fuel rods (Zircaloy-clad), explosion 
forming, 3(3), 20 
Uranium dioxide fuel rods (Zircaloy-2-clad), explo- 
sion compaction, 3(4), 55 
Uranium dioxide fuels, Canadian program, 1(3), 15; 
3(1), 9 
coating with CandCr, 2(4), 44 
coextrusion with cladding, 3(1), 50; 3(2), 45; 
3(4), 51 
compressive strength, 3(1), 10-11 
corrosion in steam, 3(1), 10-11 
densification, 3(4), 50 
development, 2(3), 14 
diffusion bonding with cladding, 2(1), 46—7; 2(2), 
49-53; 2(4), 43; 3(2), 45 
elastic modulus, 3(1), 10-11 
fabrication, 3(4), 12—13 
NRX, 1(3), 15 
performance, 3(3), 17 
pressure bonding with cladding, 1(1), 27; (2), 40; 
1(3), 51; 1(4), 41; 2(1), 46; 2(2), 49; 2(3), 49-50; 
2(4), 42; 3(1), 49-50; 3(2), 44; 3(4), 50 
properties, 3(1), 10-11 
radiation effects, 2(1), 12; 3(1), 9 
rolling with cladding, 3(3), 53 
summary, 2(4), 7 
swaging with cladding, 3(1), 49; 3(2), 42—3; 3(3), 
52—3; 3(4), 49 
technology, 3(1), 9 
thermal conductivity, 3(1), 10-11 
thermal expansion, 3(1), 10-11 
Uranium dioxide — metal dispersions, development, 
2(3), 11-12 
Uranium dioxide — metal fiber fuel elements, swaging 
with cladding, 3(3), 52 
Uranium dioxide — metal fiber fuel elements (swaged), 
mechanical and thermal properties, 3(2), 43 
Uranium dioxide pellets, cladding with Al,O;, 2(3), 
52-3 
compatibility with Al, 3(3), 17 
densification, 3(1), 49-50 
development, 1(4), 9 
fabrication, 1(3), 14;.2(3), 14-15 
pressure bonding with cladding, 3(1), 49-50 
thermal conductivity, (3), 15; 3(1), 11 
Uranium dioxide pellets (irradiated), solid fission- 
product mobility, 3(3), 17-18 
Uranium dioxide pellets (stainless-steel-clad), ther- 
mal conductivity, 3(1), 11 
Uranium dioxide pellets (Zircaloy-2-clad), in-pile 
loop experiment, 1(3), 15, 17 
Uranium dioxide powder, annealing effects, 3(3), 17 
coating with metallic films, 2(1), 49-50 
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Uranium dioxide powder (Continued) 


comminution effects, 3(3), 17 
densification, 3(1), 50 
fluidized-bed coating, 3(4), 53 
metallurgy, 2(1), 12 
oxidation, 2(2), 12; 3(3), 17 
physical properties, 2(4), 7 
preparation, (3), 14; 2(4), 7 
sintering, (4), 9; 3(3), 20 
vibratory compaction in Zircaloy tubes, 2(4), 44 
X-ray diffraction, 1(3), 17 
Uranium dioxide powder (canned), radiation effects, 
2(2), 12-13 - 
Uranium dioxide powder (Zircaloy-2-canned), radia- 
tion effects and sintering, 3(3), 19 
Uranium dioxide powder (Zircaloy-3-canned), radia- 
tion effects, 2(3), 14 
Uranium dioxide powder slurries, behavior in Nak, 
2(3), 31 
Uranium dioxide slugs (sintered), thermal conduc - 
tivity, 2(2), 12 
Uranium dioxide spheres, metallic coatings, 3(4), 52 
Uranium dioxide system, phase diagrams with oxide 
additives, 2(2), 12 
Uranium dioxide —yttrium oxide mixtures, constitu- 
tion, (2), 14-15 
Uranium dioxide — yttrium oxide system, phase 
studies, 2(3), 14 
Uranium dioxide —zirconium alloy dispersions, 
radiation effects, (2), 12 
Uranium dioxide —zirconium boride dispersions, 
development, 2(4), 19 
fabrication, 2(3), 26 
Uranium dioxide— zirconium dioxide ceramics, prop- 
erties, 3(1), 11—12 
Uranium dioxide-—zirconium dioxide system, constitu- 
tion, 1(3), 19 
fabrication, 3(1), 12 
phase studies, 2(3), 14 
Uranium dioxide —zirconium oxide solid solution, 
radiation effects, 3(3), 22 
Uranium dioxide —zirconium silicate dispersion ce- 
ramic, radiation effects, 3(1), 19 
Uranium eutectic alloys (molten), containment in 
oxidized crucibles, 1(3), 48 
Uranium fuel cylinders, internal canning with 
Zircaloy-2, 2(1), 49 
Uranium fuel elements, coextrusion with cladding, 
1(3), 51—2; 1(4), 14, 41; 3(1), 50; 3(3), 54 
drawing with Zircaloy-2 cladding, 3(4), 49 
extrusion with Al cladding, 1(3), 52 
pressure-bonding production, 1(1), 26 
radiation effects, 2(2), 1; 3(4), 4 
technology, 2(2), 1, 3 


Uranium fuel elements (Al-clad), radiation effects 
and thermal transmission, 1(3), 52 

Uranium fuel elements (Al-clad, Ni-bonded), corro- 
sion in H,O, 1(4), 11 

Uranium fue! clements (AlSi-coated), canning with 
X-8001, 2(2), 54 


Uranium fuel elements (Ni-plated), extrusion with Al 
cladding, 2(2), 53-4 . 

Uranium fuel elements (Ni-plated, Al-clad), radiation 
effects and thermal transmission, 1(3), 52 

Uranium fuel elements (stainless-steel-clad), radia- 
tiongffects, 3(2), 2 

Uranium fuel elements (Zircaloy-2-clad), corrosion 
in H,O, end capping, and H, release, 3(2), 8 

Uranium fuel plates, canning with Al, 3(4), 51 
extrusion with Al cladding, 2(1), 48-9; 3(4), 51 
machining, 2(1), 48-9 
preferred orientation, 1(4), 1—2 
rolling with Zircaloy cladding, 1(4), 39—40 

Uranium fuel plates (Ni-coated), pressure bonding 
with Al cladding, 1(3), 50-1 

Uranium fuel plates (Ni-plated, Al-clad), interdiffu- 
sion, 1I(1), 28 

Uranium fuel rods, coextrusion with cladding, 

1(4), 41—2; 2(1), 48; 2(2), 53; 2(3), 51; 3(2). 46; 
3(3), 54 

radiation effects, 1(4), 2 

Uranium fuel rods (Zircaloy-2-clad), etching, swag- 
ing, and testing, 2(1), 48 

Uranium fuel slugs, ceramic coating, 1(3), 53 
evaluation, 3(2), 39 
Mo jacketing, 3(4), 51 
nondestructive testing, 1(2), 42 
pressure bonding with Zircaloy-2 cladding, 3(2), 44 

Uranium fuel slugs (AlSi-bonded, X-8001-clad), dif- 
fusion, 2(3), 16 

Uranium fuel slugs (AlSi-coated), canning with Al, 
2(2), 54 

Uranium fuel slugs (Ni-plated), pressure bonding with 
Al cladding, (4), 40-1 

Uranium fuel slugs (Zircaloy-clad), fabrication, 
3(2), 39-40 

Uranium glass fibers (glass-clad), applications, 
3(3), 19 

Uranium hexafluoride, conversion to UO,, 3(1), 51 

Uranium hydride, effects on tensile properties of U, 
1(1), 1 

Uranium ingots, alpha extrusion, 2(2), 48 
furnace pressure effects, 3(4), 48 
mold heating effects, 3(2), 39 
solidification, 2(4), 41 
soundness, 3(2), 39 

Uranium monocarbide 


See also Uranium carbides and Uranium dicar- 
bide 
annealing effects, 3(1), 12 
casting, 2(3), 15; 3(3), 21 
chemical reactivities, 3(3), 20 
compatibility with, Be, 2(2), 13 
container materials, 3(1), 12 
Inconel, 3(4), 13 
mild steel, 3(4), 13 
Na, 2(2), 13 
NaK, 2(1), 14 
type 304 stainless steel, 3(4), 13 
Zr, 2(2), 13; 3(4), 13 








Uranium monocarbide (Continued) 
evaluation as fuel material, 3(3), 20 
fabrication, 3(1), 13; 3(4), 15 
fission-gas release, 2(2), 13—14; 2(4), 8 
green density, 2(1), 14 
handling, 3(4), 15 
hot pressing, 3(3), 21 
Kr®™ release, 2(2), 14 
lattice parameter, 3(4), 13 
melting, 2(1), 14; 3(1), 12; 3(3), 21 
physical properties, 2(4), 8 
preparation, 2(1), 14; 3(1), 12—13; 3(2), 5-6; 
3(3), 55; 3(4), 15 
production by C reduction of U oxides or ammonium 
diuranate, 3(3), 21 
properties of sintered bodies, 2(2), 13 
radiation effects, 2(1), 14; 2(3), 15; 2(4), 8; 3(1), 
19; 3(2), 6; 3(3), 20; 3(4), 13 
reaction with, CO,, 2(2), 13; 2(4), 8 
H,, 2(2), 13 
Nb in Ar, 3(3), 20 
sintering, 2(3), 15; 3(3), 21; 3(4), 15 
storage, 3(4), 15 
strength, 3(3), 20 
thermal conductivity, 2(4), 8 
thermal expansion, 2(4), 8 
U diffusion into, 3(3), 20; 3(4), 13 
Xe! release, 2(2), 14 
Uranium monocarbide (cast), irradiation behavior, 
2(3), 15 
physical properties, 2(3), 15 
Uranium monocarbide (sintered), properties, 2(2), 
13; 3(3), 21 
Uranium monocarbide fuels, C diffusion, 3(1), 12 
C effects on density and electrical resistivity, 
3(1), 12 
corrosion in H,O, 3(1), 12 
development, 3(1), 12 
fabrication, 2(4), 9 
hot pressing, 2(4), 8 
mechanical properties, 3(1), 12 
metallography, 2(4), 8 
physical properties, 3(1), 12 
‘properties, 2(2), 14; 3(4), 13-15 
thermal conductivity, 3(1), 12 
U diffusion, 3(1), 12 
Uranium monocarbide —graphite fuel elements, prepa- 
ration, 2(2), 13 
Uranium monocarbide powder, production, 3(3), 21 
Uranium monocarbide—uranium mononitride system, 
cold pressing and melting, 2(2), 13 
Uranium monocarbide—uranium nitride system, con- 
Stitution, 3(1), 12 
Uranium mononitride, compatibility with metallic 
matrices, 2(2), 11 
fabrication, 3(4), 15 
preparation, 2(2), 11 
properties, 3(4), 13-15 
Uranium nitride, crystal structure, 3(1), 12 
density, 2(4), 8—9; 3(1), 13 
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development, 3(1), 13 
fabrication effects, 3(1), 13 
melting point, 3(1), 12 
physical properties, 1(3), 18 
preparation, 2(4), 8; 3(1), 8; 3(3), 21 
sintering, 2(3), 15 
structure, 2(4), 8; 3(1), 13 
Uranium nitride compacts, preparation, 2(3), 16 
Uranium nitride — metal dispersions, development, 
2(3), 11-12 
Uranium nitride — vanadium dispersions, chemical 
reactions, 1({4), 9 
Uranium oxide 
See also Uranium dioxide 
CO decomposition on, 2(2), 14 
composition, 1(2), 14 
flow behavior, 2(2), 12 
interstitial O,, 1(3), 15 
O, self-diffusion, 1(3), 15 
oxidation, 3(3), 18-19 
properties, 2(1), 12 
radiation effects, 1§(2), 17; 2(1), 12; 2(4), 11; 
3(3), 22 
sintering, 1(2), 13; 1(3), 14 
stability, 3(4), 12 
structure, 1(2), 14; 1(3), 15 
technology, 2(1), 12 
thermal conductivity, 2(1), 2 
thermodynamic properties, 2(3), 14 
volatilization, 3(3), 18-19 
Uranium oxide ceramics, sintering, 2(2), 12 
Uranium oxide dispersion ceramics, radiation effects, 
3(1), 19 
Uranium oxide (fused) fuel elements, swaging with 
Zircaloy cladding, 3(2), 43 
Uranium oxide powders, Kr” diffusion from, 3(4), 11 
Uranium oxides (active), oxidation, 1(3), 15 
preparation, 1(3), 15 
structural behavior, (3), 15 
Uranium oxides (inactive), oxidation, 1(3), 15 
preparation, 1(3), 15 
structural behavior, 1t(3), 15 
Uranium oxides (irradiated), differential calorimetry, 
3(3), 17 
Mo” chemical behavior, 3(1), 19 
Xe" diffusion, 3(3), 18 
Uranium phosphide, development, 3(1), 13 
properties, 3(4), 13-15 
Uranium powder, metallurgy, 2(1), 4; 2(2), 5 
preparation, 3(1), 2 
Uranium powder compacts, radiation effects. 2(1), 2 
sintering, 3(1), 2 
Uranium powder compacts (irradiated), fission-gas 
escape, 2(1), 2 
Uranium powder products (dispersion-hardened), 
preparation and properties, 3(4), 10-11 
Uranium refractories, fabrication, 2(1), 14 
Uranium selenide, evaluation as fuel material, 3(3), 
20-1 
Uranium sheet, annealing effects and rolling, 1(3), 49 
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Uranium sheet (cold-rolled), recrystallization, 3(1), 
48 
Uranium silicide (Zircaloy-2-clad), preparation and 
radiation effects, 3(3), 5 
Uranium silicide ceramic fuels, properties, 2(2), 14 
Uranium silicide dispersant, preparation and com- 
patibility with metallic matrices, 2(2), 11 
Uranium silicide —vanadium dispersions, chemical 
reactions, 1(4), 9 
Uranium silicides, corrosion, 1(3), 20 
development, 3(1), 13 
fabrication, 3(4), 7 
heat-treatment, 3(4), 7. 
high-temperature stabilization, 1(3), 19 
microhardness, 1(2), 16 
oxidation, 1#(1), 14; 1(2), 16 
preparation, 1(3), 19; 3(3), 21; 3(4), 15 
properties, (3), 18—19; 3(4), 7, 13-15 
radiation effects, 1#(1), 38; 1(3), 19; 3(4), 7 
reaction with No, (1), 14; 1(2), 16 
specific heat, 1(2), 16 
thermal expansion, 1(1), 14; 1(2), 16 
Uranium sulfide, development, 3(1), 13 
evaluation as fuel material, 3(3), 20-1 
physical properties, 1(3), 18 
Uranium sulfide fuel, properties, 3(4), 13-15 
Uranium-sulfur compounds, preparation, properties, 
and X-ray diffraction, 2(2), 14 
Uranium telluride, evaluation as fuel material, 
3(3), 20-1 
Uranium ternary alloys, hot hardness, 1(3), 6 
Uranium trioxide, properties, 1(4), 11 
Uranium tubing, cable cladding with Al, 2(1), 45 
casting, 3(4), 8 
coextrusion, 2(3), 50 
coexirusion with Zircaloy cladding, 3(4), 51 
development, 1(3), 1 
external extrusion cladding with Al, 3(2), 46 
extrusion, 3(2), 41 
fabrication, 1(3), 48-9 . 
internal extrusion cladding with Al, 3(2), 46 
pressure bonding with cladding, 3(4), 50 
radiation effects, 1(3), 1 
Uranium tubing (Al-clad), multitemperature coextru- 
sion, 2(1), 48 
Uranium tubing (Al-Mg alloy clad), multitemperature 
coextrusion and cracking of cladding, 2(1), 48 
Uranium tubing (Ni-plated), external and internal ex- 
trusion cladding with Al, 3(3), 54 
Uranium tubing (Zircaloy-2-clad), coextrusion, 
1(4), 41 
Uranium tubular fuel elements (Zircaloy-2-clad) 
(pressure-bonded), diffusion, 3(2), 44—5 
Uranium -—uranium aluminide diffusion couple, UAI, 
growth kinetics, 3(1), 15 
Uranium-vanadium alloys, metallic addition effects 
on eutectic temperature, 1(4), 2 
Uranium-vanadium-zirconium alloys, corrosion in 
H,O, 1(4), 2—3 
Uranium washers, production, 1I(1), 26 


Uranium wires, vapor deposition with Be-Mg alloy 
coating, 2(3), 52 
Uranium-yttrium dispersions, density, 3(1), 9 
distortion, 2(4), 5 
fabrication, 3(1), 8—9 
hardness, 2(4), 5 
tensile properties, 2(4), 5; 3(1), 9 
thermal conductivity, 3(1), 9 
thermal cycling, 3(1), 9 
Uranium-yttrium-zirconium alloys, phase diagram, 
1(4), 36 
Uranium-Zircaloy alloys, corrosion in H,O, 1(4). 7 
Uranium — Zircaloy-2 alloys, corrosion in H,O, 
1(4), 7 
Uranium -— Zircaloy-3 alloys, corrosion in H,O, 
1(4), 7 
swelling, 2(3), 7 
Uranium — Zircaloy-3 alloys (irradiated), annealing 
effects, 2(3), 8 
swelling, 2(3), 7 
Uranium-Zircaloy-Zircaloy subassemblies, pressure 
bonding, 1(1), 27 
Uranium zirconide, crystal structure, 3(4), 8 
Uranium-zirconium alloy dispersions, radiation ef- 
fects, (2), 12 
Uranium-zirconium alloy hydride 
See Hydrogen-uranium-zirconium system 
Uranium-zirconium alloys, behavior summary, 
2(1), 6; 3(2), 3 
coating with Zr, 2(2), 55 
coextrusion with cladding, 2(3), 51; 2(4), 43 
coextrusion with cladding and thermocouple, 
2(2), 53 
constitution, 2(2), 8; 3(3), 5 
corrosion, (1), 4—5, 7—8; 1(2), 6; 1(3), 20; 1(4), 
2-—3, 5—7; 2(i), 7, 15; 2(2), 14; 2(3), 8; 3(3), 6, 
22 
development for power-reactor use, 3(1), 4 
diffusion, 2(2), 37; 2(4), 4; 3(2), 3; 3(3), 44; 
3(4), 43 
electrical resistivity, 2(1), 7 
fabrication, 3(3), 6 
hardness, 1(4), 5; 2(1), 7 
heat-treatment effects, 3(3), 5-6 
hydrogen, heats of solution, 3(1), 25 
migration, 1(2), 23 
reaction with, 3(1), 24—5 
solubility, 3(3), 22 
interdiffusion, 2(3), 16 
Kr®™ diffusion coefficient in, 2(4), 4 
magnetic susceptibility, 2(1), 7 
modulus of elasticity, 1I(1), 8 
oxidation, 1(1), 6, 35 
phase diagrams, 2(3), 3; 3(3), 5 
phase transformation, 3(3), 5 
physical properties, 2(2), 6, 8 
pressure-weld bond strengths, 2(4), 43 
processing, 1(3), 6 
production, 2(1), 9 
properties, 1(3), 6; 2(1), 6; 2(3), 6; 3(2), 3 
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Uranium-zirconium alloys (Continued) 
radiation effects, 1(1), 8; 1(2), 6—8, 12; 1(3), 8-9; 
2(1), 3—4, 7—8; 2(2), 8; 2(3), 8; 3(1), 2—3; 
3(3), 2—3, 6; 3(4), 5 
scrap recycling, 1(3), 9 
sintering, 2(1), 9 
stability, 1(4), 5; 2(3), 6 
strain at fracture, I(1), 8 
structure, 1(1), 6; 1(3), 6; 2(2), 6 
technology, 3(3), 5 
tensile strength, 1I(1), 8 
thermal stability, 1(3), 5—6 
transformation, 1t(1), 6; 1(4), 7; 2(2), 8; 2(3), 2 
U diffusion, 3(3), 44 
Xe'*’ and Xe" diffusion coefficients in, 2(4), 4 
yield strength, 1(1), 8 
Uranium-zirconium alloys (extrusion-clad), radiation 
effects, 3(3), 2—3 
Uranium-zirconium alloys (irradiated), annealing, 
1(3), 8; 2(1), 8, 17; 2(2), 7; 2(4), 4, 9 
bend testing, 2(1), 8-9 
corrosion in H,O, 2(2), 7 
effects of transients, 2(1), 17; 2(2), 7; 2(4), 9 
fission-gas release, 2(3), 19; 2(4), 4 
heating effects on swelling, 2(2), 7 
Uranium-zirconium alloys (Zircaloy-clad), corrosion 
detection, 1(2), 3 
fabrication yield evaluation, (1), 26 
radiation effects on corrosion, (3), 3-4 
resistance bonding, 1(4), 42 
Uranium-zirconium alloys (Zircaloy-2-clad), corro- 
sion, 1(2), 6; 2(2), 3; 3(2), 8; 3(3), 3 
heat-treatment, 2(2), 3 
melting, 2(4), 24—5 
radiation effects, (2), 8; 2(1), 8; 2(2), 3, 15; 
2(4), 4; 3(4), 5, 15 
reaction with H,O, 2(4), 24—5 
thermal cycling, 1(3), 6; 3(2), 3 
Uranium-zirconium alloys (Zircaloy-2-clad) (irra- 
diated), heating effects on swelling, 1(4), 7 
Uranium-zirconium alloys (Zircaloy-3-clad), radia- 
tion effects, 1(2), 7-8 
Uranium-zirconium ceramics, fabrication, 1(1), 13 
Uranium (molten)- zirconium ciffusion couples, 
interaction, 2(4), 33 
Uranium -— zirconium hydride alioys, radiation effects, 
2(4), 16 
Uranium-zirconium subassemblies, pressure bonding 
with Zircaloy cladding, 2(3), 50 
Uranium-zirconium tubing, coextrusion with Zircaloy- 
2 cladding, 2(1), 47-8 
Uranyl hexahydrate, thermal-decomposition products, 
1(4), 11 


Vv 


Vanadium, brittleness, 2(4), 37 
chemical behavior, 2(3), 31 


compatibility with fissium-Pu-U alloys, 3(4), 8—9 
corrosion, 2(3), 31 
diffusion, 2(3), 17 
electroplated coatings, 3(4), 53 
fabricability, 3(2), 34 
oxidation, 3(4), 34 
radiation effects on thermal conductivity, 3(4), 38 
relaxation time, 3(2), 36 
Vanadium alloys, electroplated coatings, 3(4), 53 
oxidation, 3(4), 34 
Vanadium boride, properties, 3(4), 34 
Vanadium carbide, properties, 3(4), 34 
Vanadium nitride, properties, 3(4), 34 
Vanadium oxide, properties, 3(4), 34 
Vanadium-yttrium alloys, constitution, 2(3), 35 
Vapor-deposited coatings, graphite tubes with 
metallic carbides, (1), 28 
stainless-steel tubing with Nb, 1(1), 28 


Ww 


Washers, production of U, 1(1), 26 
Water, separation from D,O, 3(4), 1 
Welding 
See also specific metals and alloys 
age hardening, 2(3), 53 
bibliographies, 3(4), 55 
corrosion, 3(4), 34 
electrical potential testing, 1(3), 54 
electron beam, 2(2), 55 
explosion, 3(1), 52; 3(2), 49 
nondestructive testing, 1(2), 42 
stainless steels, 2(3), 39, 43 
technical report catalog, 3(3), 58 
ultrasonic, 1(3), 54 
Zr, Zircaloy-2, and Zircaloy-3, 1(1), 29 


X-ray testing 
See also Nondestructive testing 
applications, 2(3), 53; 2(4), 44—5; 3(3), 58 
development, 2(1), 51 
fuel-element U content determination, 2(3), 54 


Y 


Yttrium, addition effects on oxidation resistance of 
metals and alloys, 3(1), 34 
canning in Cu, 3(1), 34 
chemistry, 3(1), 48 
containment by Cr-U alloy, 2(4), 22 
corrosion in H,O vapor, 2(4), 23 
fabrication, 3(1), 48; 3(3), 43-4, 51 
melting, 3(1), 48 
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Yttrium (Continued) 
metallurgy, 3(1), 48 
O content effects on H absorption, 3(2), 16 
O removal, 3(2), 46 
oxidation, 3(4), 33 
physical constants, 3(1), 42-3 
porcelain-enamel coating, 2(4), 44 
properties, 3(1), 48 
solid solubility in Cr-Fe alloys, 3(2), 32 


solid-state reactions with metals and alloys, 3(1), 


15—16 
welding, 3(4), 55 
Yttrium alloys, phase diagrams, 3(1), 48 
Yttrium hydrides, density, 3(2), 16 
dissociation pressures, 3(2), 16 
electrical resistivity, 3(4), 25 
fabrication, 3(2), 16 
hardness, 3(4), 24 
H content effect on Ny, 3(2), 16 
H content reduction, 3(2), 16 
lattice constant, 3(2), 16 
linear thermal expansion, 3(4), 24—5 
magnetic susceptibility, 3(4), 25 
Ny, 3(2), 16 
properties, 3(2), 16; 3(4), 23-4 
radiation effects, 3(2), 16 
specific heat, 3(4), 25 
stress-rupture data, 3(2), 16-17 
technology, 3(3), 32 
thermal conductivities, 3(4), 24 
transformation, 3(4), 25 
ultimate tensile strength, 3(4), 23-4 
Y«tcium-zirconium alloys, eutectic, 3(1), 42 
phase diagram, 1(4), 36 


Z 


Zinc, radiation effects on resistivity, 2(2), 33 
reaction with H,O, 2(1), 33 
U solubility in, 2(2), 8 
Zinc (irradiated), annealing kinetics, 3(2), 26 
Zinc (molten), solubility of Thin, 3(4), 9 
Zircaloy, chemical plating with Cu, 2(4), 43 
corrosion, 14(2), 30-1; 1(3), 33; 1(4), 21, 35-6; 
2(2), 27 
electron-beam welding, 2(1), 51 
fabrication, 2(2), 47; 3(1), 48 
H, diffusion, 1(3), 26—7 
H, pickup, 1(4), 21 
hardness, 2(4), 35 
hydriding, (3), 33; 3(4), 26 
melting, 2(2), 47 
metallurgically bonded joints with stainless-steel 
tubes, 3(3), 54 
pressure bonding, 1(1), 27; 1(2), 40; 1(3), 50; 
1(4), 41 
production cost reduction, 1(3), 49 
properties, 2(4), 35 


quality, 4(2), 39; §(3), 49 
radiation effects, 2(1), 41-2 
reaction with steam, 3(4), 3€ 
salt bonding, 2(4), 43 
stringer occurrence, 1(3), 49 
welding, (3), 53; 2(1), 51 


Zircaloy (irradiated), annealing effects, 2(1), 41—2 
Zircaloy fuel assemblies, ceramic-coated weld back- 
ing, 2(4), 44 


Zircaloy fuel-element components, forge rolling, 
2(3), 48 


Zircaloy ingots, ultrasonic testing, 1(3), 54 
Zircaloy sheets, diffusion bonding, 2(1), 51 


Zircaloy tubing, cold working of extruded, 2(1), 45 
injection casting in canning, 2(3), 52 


Zircaloy-2, annealing, 2(3), 35—6; 3(3), 51 

brazing, 3(2), 48 

burst strength, 1(2), 35 

cold-work effects, 3(3), 44 

compatibility with fissium-Pu-U alloys, 3(4), 8-9 

corrosion, (1), 32, 35; 1(3), 49; 1(4), 21-2, 39; 
2(1), 28, 34; 2(2), 27; 2(3), 28; 2(4), 20; 3(2), 22; 
3(3), 22, 37; 3(4), 8, 31, 35 

corrosion under irradiation, 3(1), 32 

creep properties, 1(2), 35—6; 1(3), 39; 1(4), 27-8, 
30; 2(1), 34, 36; 2(2), 41; 2(4), 35; 3(1), 42—3; 
3(2), 30; 3(4), 42 

creep-rupture properties, 3(1), 43 

crystal properties, (2), 35 

D heat of transport, 3(4), 26 

diffusion bonding, 3(2), 45 

diffusion with Th, 1(2), 10 

ductility, (3), 39 

dynamic modulus of elasticity, 2(3), 37 

explosion forming, 3(1), 52 

flow-stress recovery, 1(3), 40 

fretting corrosion, 2(3), 28; 3(2), 22; 3(4), 31 

grain growth, 2(3), 35 

grain size, 2(2), 40; 2(3), 38, 40-1 

heat-treatment effects, 1(3), 38—9; 1(4), 39; 
2(1), 34; 2(2), 27, 40; 2(3), 38, 40-1 

hydridation, 14(3), 33; 1(4), 15, 21; 2(1), 24; 2(3), 
23, 28; 2(4), 20; 3(3), 37—8; 3(4), 26, 30-1 

hydrogen, absorption in H,O and steam, 2(3), 28 
effects, 1(3), 39—40; 2(1), 34—36; 3(2), 29 
pickup, 3(3), 33 
thermal diffusion, 3(3), 33, 44 

immersion plating, 3(2), 47 

inclusions, 2(4), 30 

joining to Ag-Cd-In alloys, 1(3), 31 

mechanical properties, 1(3), 38—9; 1(4), 26, 30, 32; 
2(1), 34, 36; 2(3), 36—7; 3(3), 44; 3(4), 42 

metallic coatings, 1(3), 53; 2(2), 55 

physical metallurgy, 2(3), 37 

precipitates, 2(4), 30 

production, 2(1), 28 

properties, 3(2), 40; 3(3), 46 

quality control, 1(4), 22 





















Zircaloy-2 (Continued) 
radiation effects on, H, absorption, 
2(3), 28 
impact properties, 2(2), 36; 3(1), 37 
mechanical properties, 1(2), 33—4; 2(4), 27, 
29—30; 3(2), 28; 3(3), 43 
tensile properties, 1(1), 39; 2(2), 35; 2(3), 32—3; 


2(2), 22; 


3(4), 40-1 
reactions with H,O and steam, 1I(1), 35; 3(4), 35 
relaxation, 2(3), 36 
residual work effects, 3(1), 42-3 
rolling, 3(3), 51 
soaking effects, 2(4), 35 
strain-fatigue testing, 1(2), 36 
strain-rate effects, 2(3), 36—8, 40-1 
stress effects, 1(3), 39 


stress-fatigue properties, 2(3), 36—7 
stress-relaxation characteristics, 3(4), 42 
stress-rupture properties, 2(3), 36 
stringers, 2(2), 47; 3(3), 51 
structural anisotropy effects, 
surface O, effects, 2(3), 36 
tensile properties, 
2(3), 36, 38, 40—1; 2(4), 35; 3(2), 29 
thermal expansion, 2(3), 37-8 
transformation temperatures, 1(4), 35 
wear factors against stainless steel 347, 1(3), 31 
welding, (1), 29; 1(2), 41; 2(2), 25; 3(4), 55 
yield strength, 1(2), 35 
Zircaloy-2 (annealed), creep properties, 
3(2), 30 
Zircaloy-2 (cast), impact and tensile properties, 
2(1), 34-5 
Zircaloy-2 (cold-worked), properties, 
3(2), 30; 3(3), 44 
Zircaloy-2 (Cu diffusion-bonded), H, absorption in 
H,O, 2(1), 28 
Zircaloy-2 (Cu-jacketed), Cu diffusion, 3(2), 34—5 
Zircaloy-2 (Fe diffusion-bonded), H, absorption in 
H,O, 2(1), 28 
Zircaloy-2 (fusion-welded), ultimate and yield 
strengths, 2(1), 34-5 
Zircaloy-2 (irradiated), damage annealing, 
hardening recovery, 1(3), 44 
oxide weight gains in H,O, 2(3), 28 
Zircaloy-2 (molten), reaction with H,O, 
2(1), 33-4 
reaction with uranyl sulfate solution, 2(1), 33-4 
Zircaloy-2 (vacuum-melted), impact properties, 
3(1), 43 
low-cycle strain-fatigue properties, 3(1), 43 
Zircaloy-2 (wrought), impact and tensile properties, 
2(1), 34-5 
Zircaloy-2 diaphragms, creep and deflection testing, 
3(2), 30 
Zircaloy-2 module boxes, explosion sizing, 3(2), 51 
Zircaloy-2 receptacle plates, fabrication, 2(3), 50 
Zircaloy-2 strip, tensile properties, 2(3), 36 
Zircaloy-2 tubing, fabrication, 1(4), 39 
hydrostatic destructive testing, 3(2), 29-30 


2(3), 38 


3(1), 42; 


3(1), 42-3; 


3(4), 40 


1(1), 35; 
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1(4), 27, 30, 32, 39; 2(2), 40-2; 


pressure testing, 
Zircaloy-2 welds, backup contamination, 


3(2), 29 


corrosion in H,O, 2(1), 50; 2(4), 20 


properties, 


2(4), 34-5 
Zircaloy-2-— Zircaloy-2 sheet, fretting corrosion in 


H,O, 2(3), 28 


2(3), 17 


Zircaloy-3, corrosion, 
creep properties, 

crystal properties, 
heat-treatment effects, 
mechanical properties, 
radiation effects, 


26-8 


strain-fatigue testing, 


stress-rupture properties, 


tensile properties, 


2(3), 36 
welding, 


2(1), 50 


hydriding, 


brazing, 


(1), 29; 2(3), 53 
Zircaloy-3 welds, corrosion resistance in H,O, 


Zircaloy-4, creep properties, 
3(2), 17; 3(3), 37-8 
mechanical properties, 


1(1), 32 
1(2), 36; 
(2), 35 
1(3), 38-9 
1(3), 38-9; 1(4), 26 
2(1), 41—2; 2(3), 32—3; 2(4), 


1(4), 27, 29 


1(2), 36 


2(3), 36 


3(3), 44-5 


3 (4), 42 


Zircaloy-B, reactions with H,O and steam, 
Zirconium, arc cutting, 
1(1), 29-30 


3(2), 47 


compatibility with fissium-Pu-U alloys, 
compatibility with UC, 3(4), 13 


corrosion, 


2(4), 15 
3(2), 29 
2(3), 34—5 


3(2), 48 


Zircaloy-2-— zirconium alloy couples, diffusion, 


1(2), 35—6; 1(4), 27, 30-1; 


1(1), 35 


3(4), 8-9 


1(3), 33, 37; 1/4), 21, 24—5; 3(1), 34 
cracking in hydridation, 
creep properties, 

crystal production, 


deformation, (4), 26; 2(4), 20 
density, 2(2), 22 
diffusion, 2(2), 37—8; 2(3), 17; 3(2), 36 


diffusion welding, 
dimensional changes, 
electron-beam welding, 
2(4), 41 


forging, 


hot hardness, 


hydridation, 


hydrogen, content adjustment, 


diffusion, 


distribution, 
role in corrosion, 
1(3), 20; 2(3), 28; 2(4), 20 
lattice stability, 
mechanical properties, 
metallic coating, 

nuclear properties, 


ignition, 


oxidation, 
3(4), 34 


pressure bonding with metals, 
3(3), 46; 3(4), 30 


properties, 


3(2), 29 


3 (4), 50 
2(2), 20 
3(1), 53 


1(4), 15, 21; 2(1), 24; 2(2), 22; 
2(4), 15; 3(3), 37; 3(4), 30 


2(3), 23 


1(2), 23; 2(4), 15-16; 3(1), 24 


3(2), 34 


3(2), 35 


1(3), 53 


published data, 2(3), 45 


pyrophoricity, 


1(4), 21 


3(3), 32 


3(3), 32 
1(2), 31; 8(3), 34; 2(4), 20; 3(2), 22; 


1(3), 20; 2(3), 28 


1(1), 26- 


7; 2(3), 50 
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Zirconium (Continued) 
radiation effects on, gaseous oxidation, 3(2), 27 
impact strength, 3(1), 37 
lattice, (1), 39; 3(1), 37 
mechanical properties, 3(1), 39 
radiographic testing, 1(1), 30 
reaction with H,O, 1(1), 35; 1(2), 30; 1(4), 25; 
2(1), 33; 2(4), 24—5; 3(2), 8; 3(4), 35 
recovery kinetics, 3(2), 35 
scaling, 4(2), 31; 1(4), 21—2; 2(2), 27; 2(4), 20 
separation from Hf, 3(4), 1 
solubility in Y, 3(1), 42 
stringers, (3), 33; 1(4), 35 
technology, 1(3), 49 
thermal-gradient effects, 3(2), 34 
welding, (1), 29; 3(1), 53 
Zirconium (cold-worked), hardness, recovery, and 
recrystallization, 2(3), 34 
Zirconium (irradiated), damage recovery, 3(3), 41; 
3(4), 41 
fission-fragment recoil range, 3(2), 26 
Zirconium (molten), reaction with H,O, 1(1), 35; 
3(2), 25 
Zirconium alloy hydrides, dissociation pressures, 
1(2), 23 
mechanical properties, 2(4), 15 
Zirconium alloy ingot, piercing, 3(1), 48 
Zirconium alloys, annealing, 3(3), 51 
corrosion, 2(1), 28; 3(3), 38, 45 
deformation modes, 1(3), 38 
fabrication, 3(1), 48 
H, pickup, 3(3), 32-3 
hardness, 2(1), 28 
hydridation, 1(3), 33; 1(4), 21; 2(4), 15 
mechanical properties, 3(1), 37- 8, 43-5 
oxidation, 1(2), 31; 1(3), 33-4; 3(2), 22; 3(4), 34 
pickling, 2(1), 28 
published data, 2(3), 45 
radiation effects, 2(2), 33—4; 3/1), 37-8 
rolling, 3(3), 51 
scaling, 1(2), 31; 2(2), 27 
strength, 3(3), 38, 45 
stringer-formation prevention, 3(3), 51 
Zirconium boride 
See also Zirconium diboride 
compatibility with stainless steel, 3(2), 19 
corrosion resistance to Na, 2(1), 32 
properties, 3(4), 34 
radiation effects, 1(2), 26 
solubility in H,O, 1(3), 32 
Zirconium boride —stainless steel dispersions, fabri- 
cation, 2(2), 26 
Zirconium carbide, corrosion resistance, 2(1), 32 
properties, 3(4), 34 
vapor-deposited coating on graphite, 1(1), 28 
Zirconium cladding, diffusion with Mo-U alloys, 
2(2), 39 
thickness determination, 3(2), 52 


Zirconium diboride 
See also Zirconium boride 
chemical reactions, 3(4), 29 
melting effects, 3(2), 41 
oxidation, 3(4), 53 
radiation-induced He release, 3(3), 35-6 
thermal-shock resistance, 3(4), 53 
vapor pressure, 3(4), 28-9 
Zirconium diboride powder, coating with Nb, 
3(2), 47 
radiation effects, 2(4), 19 


Zirconium diboride powder (irradiated), annealing 
effects, lattice constant changes, and line broaden- 
ing, 2(4), 19 


Zirconium dioxide, arc spraying, 3(2), 47 
corrosion resistance, 2(1), 32 
properties, 3(4), 34 
protective effects against H,, 2(3), 28 
radiation effects, 2(4), 11; 3(2), 27; 3(3), 22; 

3(4), 39 

radiation-induced phase transformation, 3(3), 41 
reaction with PuO,, 3(4), 15 


Zirconium dioxide (irradiated), phase changes, 

3(4), 40 
Zirconium dioxide film breakdown, 3(1), 32 
Zirconium dispersions, radiation effects, (1), 15 
Zirconium hydride- 

See also Hydrogen-zirconium system 

cladding, 1(3), 26; 2(4), 15 

compatibility with CO,, 3(3), 33 

crystal structure, 1(2), 23 

electrical resistivity, 3(2), 15; 3(3), 32 

fabrication, 2(4), 15 

H, diffusion in, 1(2), 23; 3(2), 16; 3(3), 32-3 

Hall coefficients, 3(2), 15; 3(3), 32 

heat content, 1(3), 26 

mechanical properties, 2(4), 15 

moderator uses, 3(1), 24 

preparation, 1(3), 26 

pressure bonding with stainless-steel cladding, 

1(3), 51 

properties, (1), 21; 1(3), 26; 1(4), 15; 2(4), 15 

reactions with N, and NaK, 1(3), 26 

specific heat, 3(3), 32 

structure, (4), 15 

technology, 3(3), 32 

tensile properties, 2(4), 15 

thermal conductivity, 2(4), 15 

thermal expansion, 1(3), 26 

vapor deposition of Mo, 1(3), 53 


Zirconium nitride, properties, 3(4), 34 
Zirconium silicate, oxidation, 3(4), 53 
radiation effects, 3(3), 22; 3(4), 20 
thermal-shock resistance, 3(4), 53 
Zirconium tubing, fabrication, 1(4), 39 

ZW1, radiation effects, 3(1), 38—9 
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